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DM54/74ALS109A Dual J-K Positive-Edge-Triggered Flip-Flops with Preset and Clear 2-61 

DM54/74ALS131 3 to 8 Line Decoder Demultiplexer with Address Register 2-64 

DM54/74ALS132 Quad 2-Input NAND Gates with Schmitt Trigger Inputs 2-67 

DM54/74ALS133 13-Input NAND Gate 2-69 

DM54/74ALS136 Quad 2-Inputs Exclusive-OR Gates with Open-Collector Outputs 2-71 

DM54/74ALS137 3 to 8 line Line Decoder/Demultiplexer with Address Latches 2-73 

DM54/74ALS138 3 to 8 Line Decoder/Demultiplexer 2-76 

DM54/74ALS151 1 of 8 Line Data Selector/Multiplexer 2-79 

DM54/74ALS153 Dual 1 of 4 Line Data Selectors/Multiplexers 2-83 

DM54/74ALS157 Quad 1 of 2 Line Data Selectors/Multiplexers 2-86 

DM54/74ALS158 Quad 1 of 2 Line Inverting Data Selectors/ Multiplexers 2-86 

DM54/74ALS160B Synchronous 4-Bit Decade Counter with Asynchronous Clear 2-89 

DM54/74ALS1 61 B Synchronous 4-Bit Binary Counter with Asynchronous Clear 2-89 

DM54/74ALS1 62B Synchronous 4-Bit Decade Counter with Synchronous Clear 2-89 

DM54/74ALS1 63B Synchronous 4-Bit Binary Counter with Synchronous Clear 2-89 

DM54/74ALS165 8-Bit Parallel In/Serial Out Shift Register 2-97 

DM54/74ALS166 8-Bit Parallel Load Shift Registers 2-102 

DM54/74ALS168B Synchronous 4-Bit Up/Down Decade Counter 2-106 

DM54/74ALS169B Synchronous 4-Bit Up/Down Binary Counter 2-106 

DM54/74ALS1 74 Hex D Flip-Flops with Clear 2-111 

DM54/74ALS1 75 Quad D Flip-Flops with Clear and Complementary Outputs 2-111 



Alpha-Numeric Index (Continued) 


DM54/74ALS1 90 Synchronous 4-Bit Up/Down Decade Counter 2-115 

DM54/74ALS191 Synchronous 4-Bit Up/Down Binary Counter 2-115 

DM54/74ALS192 Synchronous 4-Bit Up/Down Decade Counter with Clear and Dual Clock 2-122 

DM54/74ALS1 93 Synchronous 4-Bit Up/Down Binary Counter with Clear and Dual Clock 2-122 

DM54/74ALS240A Octal TRI-STATE Inverting Buffers/Line Drivers/Line Receivers 2-129 

DM54/74ALS241 A Octal TRI-STATE Buffers/Line Drivers/Line Receivers 2-129 

DM54/74ALS242B Ouad TRI-STATE Inverting Bus Transceivers 2-133 

DM54/74ALS243A Ouad TRI-STATE Bus Transceivers 2-133 

DM54/74ALS244A Octal TRI-STATE Bus Driver 2-137 

DM54/74ALS245A Octal TRI-STATE Bus Transceivers 2-140 

DM54/74ALS251 TRI-STATE 1 of 8 Line Data Selector/Multiplexer 2-143 

DM54/74ALS253 TRI-STATE Dual 1 of 4 Line Data Selectors/Multiplexers 2-147 

DM54/74ALS257 Quad TRI-STATE 2 to 1 Line Data Selectors/Multiplexers 2-150 

DM54/74ALS258 Quad TRI-STATE 2 to 1 Line Inverting Data Selectors/Multiplexers 2-150 

DM54/74ALS273 Qctal D-Type-Edge-Triggered Flip-Flops with Clear 2-154 

DM54/74ALS352 Dual 1 of 4 Line Inverting Data Selectors/Multiplexers 2-158 

DM54/74ALS353 TRI-STATE Dual 1 of 4 Line Data Selectors/Multiplexers 2-161 

DM54/74ALS373 Qctal D-Type TRI-STATE Transparent Latches 2-164 

DM54/74ALS374 Qctal TRI-STATE D-Type-Edge-Triggered Flip-Flops 2-168 

DM54/74ALS390 Dual 4-Bit Decade Counters 2-172 

DM54/74ALS465A Octal TRI-STATE Buffers/Bus Drivers 2-176 

DM54/74ALS466A Octal TRI-STATE Inverting Buffers/Bus Drivers 2-176 

DM54/74ALS467A Octal TRI-STATE Buffers/Bus Drivers 2-176 

DM54/74ALS468A Octal TRI-STATE Inverting Buffers/Bus Drivers 2-176 

DM54/74ALS51 8 Octal 8-Bit Identity Comparator with Open-Collector Outputs 2-180 

DM54/74ALS519 Octal 8-Bit Identity Comparator with Open-Collector Outputs 2-180 

DM54/74ALS520 Octal 8-Bit Identity Comparator 2-180 

DM54/74ALS521 Octal 8-Bit Identity Comparator 2-180 

DM54/74ALS522 Octal 8-Bit Identity Comparator with Open-Collector Outputs 2-180 

DM54/74ALS533 Octal D-Type Transparent Latches with TRI-STATE Outputs . . . 2-184 

DM54/74ALS534 Octal D-Type-Edge-Triggered Flip-Flops with TRI-STATE Outputs 2-188 

DM54/74ALS540 Octal Inverting Buffers and Line Drivers with TRI-STATE Outputs 2-192 

DM54/74ALS541 Octal Buffers and Line Drivers with TRI-STATE Outputs 2-195 

DM54/74ALS563A Octal D-Type T ransparent Latches with TRI-STATE Outputs 2-198 

DM54/74ALS564A Octal D-Type-Edge-Triggered Flip-Flops with TRI-STATE Outputs 2-202 

DM54/74ALS573B Octal D-Type Transparent Latches with TRI-STATE Outputs 2-206 

DM54/74ALS574A Octal D-Type-Edge-Triggered Flip-Flops with TRI-STATE Outputs 2-210 

DM54/74ALS576A Octal D-Type-Edge-Triggered Flip-Flops with TRI-STATE Outputs .2-214 

DM54/74ALS580A Octal D-Type Transparent Latches with TRI-STATE Outputs 2-218 

DM54/74ALS590 8-Bit Binary Counter with Output Registers 2-222 

DM54/74ALS620A Octal TRI-STATE Bus Transceivers 2-226 

DM54/74ALS640A Inverting Octal Bus Transceivers 2-229 

DM54/74ALS645A Octal TRI-STATE Bus Transceivers 2-232 

DM54/74ALS646 Octal TRI-STATE Bus Transceivers and Registers 2-235 

DM54/74ALS648 Octal TRI-STATE Inverting Bus Transceivers 2-239 

DM54/74ALS652 Octal TRI-STATE Bus Transceivers and Registers 2-243 

DM54/74ALS689 8-Bit Comparator 2-247 

DM54/74ALS804A Hex 2-Input NAND Driver 2-250 

DM54/74ALS805A Hex 2-Input NOR Driver 2-252 

DM54/74ALS808A Hex 2-Input AND Driver 2-254 

DM54/74ALS810 Quad 2-Input Exclusive-NQR Gates 2-256 
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DM54/74ALS81 1 Quad 2-Input Exclusive-NOR Gates with Open Collector Outputs 2-259 

DM54/74ALS832A Hex 2-Input OR Line Drivers 2-261 

DM54/74ALS873B Dual 4-Bit D-Type Transparent Latches with TRI-STATE Outputs 2-263 

DM54/74ALS874B Dual 4-Bit D-Type-Edge-Triggered Flip-Flops with TRI-STATE Outputs 2-267 

DM54/74ALS876A Dual 4-Bit D-Type-Edge-Triggered Flip-Flops with TRI-STATE Outputs 2-271 

DM54/74ALS880A Dual 4-Bit D-Type Transparent Latches with TRI-STATE Outputs 2-275 

DM54/74ALS1000A Quad 2-Input NAND Buffer 2-279 

DM54/74ALS1002A Quad 2-Input NOR Buffer 2-281 

DM54/74ALS1 003A Quad 2-Input NAND Buffer with Open-Collector Outputs 2-283 

DM54/74ALS1004 Hex Inverting Drivers 2-285 

DM54/74ALS1005 Hex inverting Drivers with Open-Collector Outputs 2-287 

DM54/74ALS1008A Quad 2-Input AND Buffers 2-289 

DM54/74ALS1010A Triple 3-Input NAND Buffers 2-291 

DM54/74ALS1 01 1 A Triple 3-Input AND Buffers 2-293 

DM54/74ALS1020A Dual 4-Input NAND Buffers 2-295 

DM54/74ALS1032A Quad 2-Input OR Buffers 2-297 

DM54/74ALS1034 Hex Non-Inverting Buffers 2-299 

DM54/74ALS1 035 Hex Non-Inverting Buffers with Open-Collector Outputs 2-301 

DM54/74ALS1240 Octal TRI-STATE Inverting Bus Drivers/Receivers 2-303 

DM54/74ALS1241A Octal TRI-STATE Bus Drivers/ Receivers 2-303 

DM54/74ALS1242 Quad TRI-STATE Inverting Bus Drivers 2-307 

DM54/74ALS1243A Quad TRI-STATE Bus Drivers 2-307 

DM54/74ALS1244A Octal TRI-STATE Bus Drivers 2-31 1 

DM54/74ALS1245A TRI-STATE Bus Transceivers 2-314 

DM54/74ALS1 645A Octal TRI-STATE Bus Transceivers 2-317 

DM54/74ALS2541 Octal Buffers and MOS Line Drivers with TRI-STATE Outputs 2-320 

DM54/74ALS2645 Octal TRI-STATE Transceivers 2-323 

DM54/74ALS5245 Octal TRI-STATE Transceivers 2-326 

DM54/74ALS5620 Octal TRI-STATE Transceivers 2-329 

DM54/74AS00 Quad 2-Input NAND Gates 3-4 

DM54/74AS02 Quad 2-Input NOR Gates 3-6 

DM54/74AS04 Hex Inverters 3-8 

DM54/74AS08 Quad 2-Input AND Gates 3-10 

DM54/74AS10 Triple 3-Input NAND Gates 3-12 

DM54/74AS11 Triple 3-Input AND Gates 3-14 

DM54/74AS20 Dual 4-Input NAND Gates 3-16 

DM54/74AS21 Dual 4-Input AND Gates 3-18 

DM54/74AS27 Triple 3-Input NOR Gates 3-20 

DM54/74AS30 8-Input NAND Gates 3-22 

DM54/74AS32 Quad 2-Input OR Gates 3-24 

DM54/74AS34 Hex Non-Inverter 3-26 

DM54/74AS74 Dual D Positive-Edge-Triggered Flip-Flops with Preset and Clear 3-28 

DM54/74AS86 Quad 2-Input Exclusive-OR Gates 3-31 

DM54/74AS109 Dual J-K Positive-Edge-Triggered Flip-Flops with Preset and Clear 3-33 

DM54/74AS136 Quad 2-Input Exclusive-OR Gates with Open-Collector Outputs 3-36 

DM54/74AS157 Quad 1 of 2 Line Data Selectors/Multiplexers 3-38 

DM54/74AS158 Quad 1 of 2 Line Inverting Data Selectors/Multiplexers 3-38 

DM54/74AS160 Synchronous 4-Bit Decade Counter with Asynchronous Clear 3-42 

DM54/74AS161 Synchronous 4-Bit Binary Counter with Asynchronous Clear 3-42 

DM54/74AS162 Synchronous 4-Bit Decade Counter with Synchronous Clear 3-42 

DM54/74AS1 63 Synchronous 4-Bit Binary Counter with Synchronous Clear 3-42 
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DM54/74AS168A Synchronous 4-Bit Up/Down Decade Counter 3-49 

DM54/74AS169A Synchronous 4-Bit Up/Down Binary Counter 3-49 

DM54/74AS174 Hex D Flip-Flops with Clear 3-54 

DM54/74AS175A Quad D Flip-Flops with Clear 3-57 

DM54/74AS1 81 B Arithmetic Logic Unit/Function Generators 3-60 

DM54/74AS182 Look-Ahead Carry Generators 3-69 

DM54/74AS230 Octal TRI-STATE Bus Drivers/ Receivers with True and Inverting Outputs 3-73 

DM54/74AS231 Octal TRI-STATE Inverting Bus Drivers/Receivers 3-73 

DM54/74AS240 Octal TRI-STATE Inverting Buffers/Line Drivers/Line Receivers 3-76 

DM54/74AS241 Octal TRI-STATE Buffers/Line Drivers/Line Receivers 3-76 

DM54/74AS242 Octal TRI-STATE Inverting Bus Transceivers 3-76 

DM54/74AS243 Octal TRI-STATE Bus Transceivers 3-76 

DM54/74AS244 Octal TRI-STATE Buffers/Line Drivers/Line Receivers 3-76 

DM54/74AS245 Octal TRI-STATE Bus Transceivers 3-82 

DM54/74AS257 Quad TRI-STATE 1 of 2 Line Data Selectors/Multiplexers 3-84 

DM54/74AS258 Quad TRI-STATE 1 of 2 Line Inverting Data Selectors/Multiplexers 3-84 

DM54/74AS264 Look Ahead Carry Generator 3-88 

DM54/74AS280 9-Bit Parity Generator/Checker 3-93 

DM54/74AS282 Look Ahead Carry Generator with Selectable Carry Inputs 3-97 

DM54/74AS286 9-Bit Parity Generator/Checker with Bus-Driver Parity I/O Port 3-102 

DM54/74AS373 Octal D-Type Transparent Latches with TRI-STATE Outputs 3-107 

DM54/74AS374 Octal D-Type-Edge-Triggered Flip-Flops with TRI-STATE Outputs 3-110 

DM54/74AS533 Octal D-Type Transparent Latches with TRI-STATE Outputs 3-114 

DM54/74AS534 Octal D-Type-Edge-Triggered Flip-Flops with TRI-STATE Outputs 3-117 

DM54/74AS573 Octal D-Type Transparent Latches with TRI-STATE Outputs 3-120 

DM54/74AS574 Octal D-Type-Edge-Triggered Flip-Flops with TRI-STATE Outputs 3-124 

DM54/74AS575 Octal D-Type-Edge-Triggered Flip-Flops with Synchronous Clear 3-127 

DM54/74AS576 Octal D-Type-Edge-Triggered Flip-Flops with Inverted Outputs 3-130 

DM54/74AS577 Octal D-Type-Edge-Triggered Flip-Flops with Inverted 

Outputs and Synchronous Preset 3-133 

DM54/74AS580 Octal D-Type Transparent Latches with TRI-STATE Outputs 3-136 

DM54/74AS620 Octal TRI-STATE Inverting Bus Transceiver 3-139 

DM54/74AS640 TRI-STATE Octal Bus Transceivers 3-142 

DM54/74AS645 TRI-STATE Octal Bus Transceivers 3-145 

DM54/74AS646 Octal TRI-STATE Bus Transceivers/Registers 3-148 

DM54/74AS648 Octal TRI-STATE Inverting Bus Transceivers/Registers 3-148 

DM54/74AS651 Octal TRI-STATE Inverting Bus Transceivers/Registers 3-153 

DM54/74AS652 Octal TRI-STATE Bus Transceivers/Registers 3-153 

DM54/74AS804B Hex 2-Input NAND Driver 3-159 

DM54/74AS805B Hex 2-Input NOR Driver 3-161 

DM54/74AS808B Hex 2-Input AND Driver 3-163 

DM54/74AS810 Quad 2-Input Exclusive NOR Gates 3-165 

DM54/74AS81 1 Quad 2-Input Exclusive NOR Gates with Open Collector Outputs 3-168 

DM54/74AS832B Hex 2-Input OR Line Driver 3-170 

DM54/74AS873 Dual 4-Bit D-Type Transparent Latches with TRI-STATE Outputs 3-172 

DM54/74AS874 Dual 4-Bit D-Type-Edge-Triggered Flip-Flops 3-176 

DM54/74AS876 Dual 4-Bit D-Type-Edge-Triggered Flip-Flops 3-180 

DM54/74AS878 Dual 4-Bit D-Type-Edge-Triggered Flip-Flops with Synchronous Clear 3-183 

DM54/74AS879 Dual 4-Bit D-Type-Edge-Triggered Flip-Flops with TRI-STATE 

Outputs and Synchronous Clear 3-186 

DM54/74AS880 Dual 4-Bit D-Type Transparent Latches with TRI-STATE Outputs 3-189 
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DM54/74AS881 B 4-Bit Arithmetic Logic Unit/Function Generator 3-193 

DM54/74AS1000A Quad 2-Input NAND Drivers 3-205 

DM54/74AS1004A Hex inverting Drivers 3-207 

DM54/74AS1008A Quad 2-Input AND Drivers 3-209 

DM54/74AS1032A Quad 2-input OR Drivers 3-21 1 

DM54/74AS1034A Hex Non-Inverting Drivers 3-213 

DM54/74AS1036A Quad 2-Input NOR Drivers 3-215 

DM54/74AS1804 Hex 2-Input NAND Drivers 3-217 

DM54/74AS1805 Hex 2-input NOR Drivers 3-219 

DM54/74AS1808 Hex 2-Input AND Drivers 3-221 

DM54/74AS1832 Hex 2-Input OR Drivers 3-223 

DM54/74AS2620 Octai Bus Transceivers/MOS Drivers 3-225 

DM54/74AS2645 Octal TRI-STATE Bus Transceivers/MOS Drivers 3-228 
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Guide to Bipolar Logic 
Device Families 



Since the introduction of the first saturating logic bipolar in- 
tegrated circuit family (DM54/ DM74), there have been many 
developments in the process and manufacturing technolo- 
gies as well as circuit design techniques which have pro- 
duced new generations (families) of bipolar logic devices. 
Each generation had advantages and disadvantages over 
the previous generations. Today National provides six bipo- 
lar logic families. 

TTL 

Low Power 
Low Power Schottky 
Advanced Low Power Schottky 
Schottky 

Advanced Schottky 
TTL LOGIC (DM54/DM74) 

TTL logic was the first saturating logic integrated circuit fam- 
ily introduced, thus setting the standard for all the future 
families. It offers a combination of speed, power consump- 
tion, output source and sink capabilities suitable for most 
applications. This family offers the greatest variety of logic 
functions. The basic gate (see Figure 1) features a multiple- 
emitter input configuration for fast switching speeds, active 
pull-up output to provide a low driving source impedance 
which also improves noise margin and device speed. Typi- 
cal device power dissipation is 10 mW per gate and the 
typical propagation delay is 10 ns when driving a 15 
pF/400n load. 

LOW POWER (DM54L/DM74L) 

The low power family has essentially the same circuit con- 
figuration as the TTL devices. The resistor values, however, 
are increased by nearly tenfold, which results in tremendous 
reduction of power dissipation to less than Vio of the TTL 
family. Because of this reduction of power, the device speed 
is sacrificed. The propagation delays are increased three- 
fold. These devices have a typical power dissipation of 1 
mW per gate and typical propagation delay of 33 ns, making 
this family ideal for applications where power consumption 
and heat dissipation are the critical parameters. 


Vcc 



TL/F/5534-1 

FIGURE 1. DM5400/DM7400 


LOW POWER SCHOTTKY (DM54LS/DM74LS) 

The low power Schottky family features a combined fivefold 
reduction in current and power when compared to the TTL 
family. Gold doping commonly used in the TTL devices re- 
duces switching times at the expense of current gain. The 
LS process overcomes this limitation by using a surface bar- 
rier diode (Schottky diode) in the baker clamp configuration 
between the base and collector junction of the transistor. In 
this way, the transistor is never fully saturated and recovers 
quickly when base drive is interrupted. Using shallower diffu- 
sion and soft-saturating Schottky diode clamped transistors, 
higher current gains and faster turn-on times are obtained. 
The LS circuits do not use the multi-emitter inputs. They use 
diode-transistor inputs which are faster and give increased 
input breakdown voltage; the input threshold is ~0.1V low- 
er than TTL. Another commonly used input is the vertical 
substrate PNP transistor. In addition to fast switching, it ex- 
hibits very high impedance at both the high and low input 
states, and the transistor’s current gain (P) significantly re- 
duces input loading and provides better output perform- 
ance. The output structure is also modified with a Darlington 
transistor pair to increase speed and improve drive capabili- 
ty. An active pull-down transistor (Q3) is incorporated to 
yield a symmetrical transfer characteristic (squaring net- 
work). This family achieves circuit performance exceeding 
the standard TTL family at fractions of its power consump- 
tion. The typical device power dissipation is 2 mW per gate 
and typical propagation delay is 10 ns while driving a 1 5 pF/ 
2 kn load. 

SCHOTTKY (DM54S/DM74S) 

This family features the high switching speed of unsaturated 
bipolar emitter-coupled logic, but consumes more power 
than standard TTL devices. To achieve this high speed, the 
Schottky barrier diode is incorporated as a clamp to divert 
the excess base current and to prevent the transistor from 
reaching deep saturation. The Schottky gate input and inter- 



(DM54/DM74) 

(DM54L/DM74L) 

(DM54LS/DM74LS) 

(DM54ALS/DM74ALS) 

(DM54S/DM74S) 

(DM54AS/DM74AS) 
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nal circuitry resembie the standard TTL gate except the re- 
sistor values are about one-half the TTL value. The output 
section has a Darlington transistor pair for pull-up and an 
active pull-down squaring network. This family has power 
dissipation of 20 mW per gate and propagation delays three 
times as fast as TTL devices with the average time of 3 ns 
while driving 15 pF/280fl load. 

ADVANCED LOW POWER SCHOTTKY 
(DM54ALS/DM74ALS) 

The advanced low power Schottky family is one of the most 
advanced TTL families. It delivers twice the data handling 
efficiency and still provides up to 50% reduction in power 
consumption compared to the LS family. This is possible 
because of a new fabrication process where components 
are isolated by a selectively grown thick-oxide rather than 
the P-N junction used in conventional processes. This re- 
fined process, coupled with improved circuit design tech- 
niques, yields smaller component geometries, shallower dif- 
fusions, and lower junction capacitances. This enables the 
devices to have increased fj in excess of 5 GHz and im- 
proved switching speeds by a factor of two, while offering 
much lower operating currents. 

In addition to the pin-to-pin compatibility of the ALS family, a 
large number of MSI and LSI functions are introduced in the 
high density 24-pin 300 mil DIP. These devices offer the 
designers greater cost effectiveness with the advantages of 
reduced component count, reduced circuit board real-es- 
tate, increased functional capabilities per device and im- 
proved speed-power perfomance. 

The basic ALS gate schematic is quite similar to the LS 
gate. It consists of either the PNP transistor or the diode 
inputs, Darlington transistor pair pull-up and active pull- 
down (squaring network) at the output. Since the shallower 
diffusions and thinner oxides will cause ALS devices to be 
more susceptible to damage from electro-static discharge, 
additional protection via a base-emitter shorted transistor is 
included at the input for rapid discharge of high voltage stat- 
ic electricity. Furthermore, the inputs and outputs are 


clamped by Schottky diodes to prevent them from swinging 
excessively below ground level. A buried N+ guard ring 
around all input and output structures prevents crosstalk. 
The ALS family has a typical power dissipation of 1 mW per 
gate and typical propagation delay time of 4 ns into a 50 
pF/2 ka load. 

ADVANCED SCHOTTKY (DM54AS/DM74AS) 

This family of devices is designed to meet the needs of the 
system designers who require the ultimate in speed. Utiliz- 
ing Schottky barrier diode clamped transistors with shallow- 
er diffusions and advanced oxide-isolation fabrication tech- 
niques, the AS family achieves the fastest propagation de- 
lay that bipolar technology can offer. The AS family has 
virtually the same circuit configuration as the ALS family. It 
has PNP transistor or diode inputs with electrostatic protec- 
tion base-emitter shorted transistors. The output totem-pole 
consists of a Darlington pair transistor pull-up and an active 
pull-down squaring network. The inputs and outputs are 
Schottky clamped to attenuate critical transmission line re- 
flections. In addition, the circuit contains the “Miller Killer” 
network at the output section to improve output rise time 
and reduce power consumption during switching at high 
repetition rates. The AS family yields typical power dissipa- 
tion of 7 mW per gate and propagation delay time of 1 .5 ns 
when driving a 50 pF/2 kft load. 

SELECTING A FAMILY 

Two factors shoud be considered when choosing a logic 
family for application, speed and power consumption. New 
logic families were created to improve the speed or lower 
the power consumption of the previous families. The follow- 
ing tables rate each family. 

Speed Power Consumption 




TL/F/5534-4 

FIGURE 4. DM54S00/DM74S00 


FIGURE 3. DM54LS00/DM74LS00 
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Bipolar Logic Family Electrical Characteristics Over Operating Temperatures 


TTL 

L-TTL 

LS 

ALS 

S 

AS 

Units 

DM5400/DM7400 

2-Input NAND 

tpLH* 

11 

35 

8 

■■ 

3 

2.5 

ns 


tpHL* 


31 

8 


3 

1.5 

ns 


tr* 


66 

13 


6 

5 

ns 


tr* 


30 

3 

6 

3 

3 

ns 


Iqh 

-400 

-200 

-400 

-400 

-1000 

-2000 

jxA 

Mil/Com 

Iql 

16 

2/3.6 

4/8 

4/8 


20 

mA 


l|H 

40 

10 

20 

20 


20 

p,A 


Iil 

-1.6 

-0.18 

-0.36 

-0.20 


-0.50 

mA 

Min 

Iqs 

-20 

-3 

m 

-30 

-40 

-30 

mA 

Max 

Iqs 

-100 

-15 


-112 

-100 

-112 

mA 


IcCH 

8 

0.8 

BBi 

0.85 

16 

3.2 

mA 


Iccl 

22 

2.04 

■gi 

3.0 

36 

16.1 

mA 

Mil 

VoH 

2.4 

2.4 



2.5 


V 

Com 

VoH 

2.4 

2.4 



2.7 


V 

Mil 

Vql 

0.4 

0.3 

0.4 


0.5 


V 

Com 

Vql 

0.4 

0.4 

0.5 


0.5 


V 


V|H 

2 

2 

2 

2 

2 

2 

V 

Mil 

V|L 

0.8 

0.7 

0.7 

0.8 

0.8 

0.8 

V 

Com 

V|L 

0.8 

0.7 

0.8 

0.8 

0.8 

0.8 

V 


V| 

-1.5 

N/A 

-1.5 

-1.5 

-1.2 

-1.2 

V 

Mil 

NM-H 

400 

400 

■■ 


■■ 

500 

mV 

Com 

NM-H 

400 

400 


BEB 

BEB 

700 

mV 

Mil 

NM-L 

400 

400 

300 

400 

400 

300 

mV 

Com 

NM-L 

400 

300 

300 

300 

300 

300 

mV 

Gate Power x 

Delay Product 

100 

20 

20 

4 

60 

30 

Pj 

DM5474/DM7474 

D Flip-Flop 

tpLH* 

14 

50 

17 

5 

8 

6 

ns 

(CLK to Q) 

tPHL* 

20 

60 

22 

8 

9 

6 

ns 

(PS or 

tPLH* 

14 

40 

17 

■■ 

6 

4.5 

ns 

CLR to Q) 

tpHL* 

20 

60 

22 

BH 

12 

6 

ns 

(CLK HI) 

tw 


75 

25 

■9 

8 


ns 

(PS or 

CLR LOW) 

tw 


75 

20 

B 

9 

■ 

ns 


tSET-UP 

20 

50 

25 

15 

3 

3/2 

ns 


tpOLD 

5 

15 

0 

0 

2 

2/1 

ns 


tr* 

13 

64 

9 

17 

4 

5 

ns 


tr* 

6 

19 

6 

9 

3 

3 

ns 

^MAX* 

25 

11 

33 

34 

95 

125 

MHz 


Iqh 

-400 

-200 

-400 

-400 

-1000 

-2000 

juA 

Mil/Com 

Iql 

16 

2/3.6 

4/8 

4/8 

20 

20 

mA 

(CLK/D) 

l|H 

80/40 

20/10 

20 

20 

100/50 

20 

p,A 

(PS/CLR) 

l|H 

40/120 

20/30 

40 

40 

100/150 

40 

fiA 

(CLK/D) 

l|L 

CD 

T 

CVJ 

C5 

-0.36/ -0.1 8 


-0.2 

-4/-2 

BB 

mA 

(PS/CLR) 

l|L 

-1.6/-3.2 

-0.1 8/ -0.36 

-0.8 

-0.4 

CD 

1 

1 

^Bl 

mA 
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Bipolar Logic Family Electrical Characteristics Over Operating Temperatures (Continued) 



TTL 

L-TTL 

LS 

ALS 

s 

AS 

Units 

DM5474/DM7474 (Continued) 

Min 

■os 

-20/-18 

-3 

-20 

-30 

-40 

-30 

mA 

Max 

los 

-55 

-15 

-100 

-112 

-100 

-112 

mA 

Icc 

15 

3 

8 

4 

50 

16 

mA 

Mil 

Vqh 

mm 

2.4 



2.5 


V 

Com 

VoH 


2.4 



2.7 


V 

Mil 

VoL 

0.4 

0.3 

0.4 


0.5 


V 

Com 

VoL 

0.4 

0.4 

0.5 


0.5 


V 


V|H 

2 

2 

2 

2 

2 

2 

V 

Mil/Com 

V|L 

0.8 

0.7 

0.7/0.8 

0.8 

0.8 

0.8 

V 

V| 

-1.5 

N/A 

-1.5 

-1.5 

-1.2 

-1.2 

V 

Mil 

NM-H 

400 

400 

■■ 

■■ 

500 

500 

mV 

Com 

NM-H 

400 

400 




700 

mV 

Mil 

NM-L 

400 

400 

400 

400 

300 

300 

mV 

Com 

NM-L 

400 

300 

300 

300 

300 

300 

mV 


Note: See Test Waveforms in this section for loading conditions, V and t( are measured from 10% to 90% of waveform. 
Note: NM-H is noise margin high. NM-L is noise margin iow. 

'Typical values. Other values are limit values. 


Bipolar Logic Family Output Source/Sink Capability: 54/74 Families 


Output 

TTL 

L-TTL 

LS 

ALS 

s 

AS 

Units 

Standard Mil Iqh 

- 0.4 

- 0.2 

- 0.4 

- 0.4 

-1 

-2 

mA 

Com 

- 0.4 

- 0.2 

- 0.4 

- 0.4 

-1 

-2 

mA 

Mil lOL 

16 

2 

4 

4 


20 

mA 

Com 

16 

3.6 

8 

8 

20 

20 

mA 

Buffered Mil Iqh 

- 0.8 

- 0.2 

- 0.4 

-1 

-1 

-12 

mA 

Com 

- 0.8 

- 0.2 

- 0.4 

- 2.6 

-1 

-15 

mA 

Mil loL 

16 

2 

4 

12 

20 

32 

mA 

Com 

16 

3.6 

8 

24 

20 

48 

mA 

Bus Driver Mil Iqh 

-2 

N/A 

-1 


-2 

-48 

mA 

Com 

- 5.2 

N/A 

- 2.6 


- 6.5 

-48 

mA 

Mil lOL 

32 

N/A 

12 

HSH 

20 

40 

mA 

Com 

32 

N/A 

24 


20 

48 

mA 


Fan-in and Fan-Out 



TTL 

L-TTL 

LS 

ALS 

S 

AS 

Units 

Input Load: high 

1 


0.5 


■n 

0.5 

U.L. 

Low 

1 


0.225 



0.3125 

U.L. 

Output Drive: High 

10 

2.25 

5 

5 

12.5 

12.5 

U.L. 

Low 

10 

5 

10 

10 

25 

50 

U.L. 


Note: UNIT LOAD (U.L.) Standard is referenced with respect to standard TTL device loading, it is defined as: 


1 U.L. = 40 (HiGH STATE) 
1 U.L. = 1.6 mA (LOW STATE) 
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1C Device Testing 


1C Device Testing 


Understanding the intent and practice of 1C device testing is 
vital to insuring both the quality and proper usage of inte- 
grated circuits. All National Semiconductor data sheets list 
the AC and DC parameters with min and/or max limits, 
along with forcing functions. Understanding when a part 
fails the limit, and which forcing functions are really tighter, 
is critical when determining if an 1C device is good or bad. 
All of National’s databook parameters are defined and guar- 
anteed for “worst-case testing.” Input loading currents (fan- 
in) are tested at the input and Vcc levels that most increase 
that loading, while the output drive capability (fan-out) is 
tested at the input and Vqc levels that most decrease that 
capability. Iqc is tested with the input conditions and Vcc 
level that yield the greatest Ice value, and Vclamp is tested 
such that the negative voltage is maximized for the given 
clamp current. The fan-in and fan-out specs are contained 
in the I|h, Iqh. I|L and Iql values. To guarantee these fan-in 
and fan-out limits at 10, the Iql niust be at least 10 times 
the l|L and the Iqh nnust be at least 10 times the Iih- Be 
aware that the fan-in and fan-out specifications are valid 
only within a given device family. The standard input loading 
and output drives are shown in Table I. 

Notice that the Iql is at least 10 times the I|l and that the 
Iqh is greater than 10 times the Im- Also notice that these 
are “standard” drive and load currents for single sink out- 
puts and inputs. Certain devices may have multiple load in- 
puts where the input line goes to several input structures 
and has, say, 2 or 3 times the normal I|l and I|h loading. 



Certain other devices will have “triple sink” outputs that can 
drive 3 times the standard Iql and Iqh currents. These de- 
vices are generally bus drivers, or drivers intended to drive 
highly capacitive loads. Finally, there are certain devices 
that have PNP inputs that reduce the I|l loading to typically 
—200 |u.A, thus allowing an increased DC fan-in of 20. One 
must therefore be careful when interfacing many different 
types of devices, even in the same family, and not simply go 
the “fan-out of 10” rule. 

When dealing with any kind of device specification, it is im- 
portant to note that there exists a pa/rof test conditions that 
define that test: the forcing function and the limit. Forcing 
functions appear under the column labeled “Conditions” 
and define the external operating constraints placed upon 
the device tested. The actual test limit defines how well the 
device responds to these constraints. For example, take the 
parameter VoH(min) for the DM74LS00. It is tested at 
Vcc(min) 4.75V commercial, using an Iqh = -400 ju,A. If 
we required an Iqh = -800 |liA, this would be a “tighter” 
test, as the output voltage drops with increased Iqh- Hence, 
a device that would pass the -800 juA Iqh would also pass 
the -400 fiA Iqh. but not necessarily the other way around. 
Futhermore, Vqh tracks with Vcc. which is why Vcc(min) is 
the worst-case testing, and not Vcc(max)- Finally, forcing in- 
puts to threshold represents the most difficult testing be- 
cause this puts those inputs as close as possible to the 
actual switching point and guarantees that the device will 
meet the V|h/V|l spec. 


TABLE I. Fan-ln/Fan-Out 


Device Family 

Input Loading 

Output Drive 

TTL 

IlL = -1.6 mA 

Iql = 16 mA 


llH = 40 fiA 

lOH = “ 400 JU.A 

Low Power 

l|L = —400 fiA 

Iql = 4 mA (Mil) 

Schottky 

l|H = 20 p,A 

lOL = 8 mA (Com) 

Iqh = -400 p, A 

Advanced Low 

l|L = —100 fiA 

Iql = 4 mA (Mil) 

Power Schottky 

l|H = 20 fiA 

Iql = 8 mA (Com) 

Iqh = -400 fx A 

Schottky 

I|L = —2 mA 

Iql = 20 mA 


l|H = 50 ftA 

Iqh = - 1 mA 

Advanced 

l|L = —500 /xA 

Iql = 20 mA 

Schottky 

llH = 20 fiA 

Iqh = - 2 mA 

Low Power 

IlL = —180 fxA 

Iql = 2 mA (Mil) 


l|H = lOfxA 

Iql = 3-6 mA (Com) 

Iqh — —200 jliA 
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Tables II and III show the “direction” of the looser/tighter 
testing for most common DC parameters. Notice that one 
can tighten either the forcing function or the limit, or both. 
Tightening either one is sufficient to insure a tighter test. 
Also notice the difference between max and min limits. For 
Iqs (double-ended limits), even though -20 mA is more 
positive than -100 mA, and is mathematically the max limit. 


the magnitude of the number is the determining factor when 
deciding which is the max limit. The negative sign simply 
implies the direction that the current is going, with a nega- 
tive current leaving the device, and a positive current enter- 
ing the device. Table II shows the direction of tighter forcing 
functions, while Table III shows the direction of tighter limits. 


TABLE II. Looser/Tighter Forcing Functions Example: DM74LS00 


Condition 

Test 

Looser 

Nominal 

Tighter 

Units 

l|K 

V|K 

-17 

-18 

-19 

mA 

Iqh 

Vqh 

-350 

-400 

-450 

p,A 

Iql 

VoL 

3 

4 

5 

mA 

V| 

l| 

6.5 

7 

7.5 

V 

V|H 

l|H 

2.6 

2.7 

2.8 

V 

V|L 

l|L 

0.5 

0.4 

0.3 

V 

Vo 

Iqs 

0.1 

0.0 

-0.1 

V 

Vcc 

Icc 

5.0 

5.5 

6.0 

V 


TABLE III. Looser/Tighter Test Limits Example: DM74LS00 


Parameter 

Looser 

Nominal 

Tighter 

Units 

V|H(min) 

2.1 

2.0 

1.9 

V 

V|L(max) 

0.7 

0.8 

0.9 

V 

V|K(max) 

-1.6 

-1.5 

-1.4 

V 

VoH(min) 

2.6 

2.7 

2.8 

V 

VoL(max) 

0.6 

0.5 

0.4 

V 

h(min) 

6.5 

7.0 

7.5 

V 

IlHfmax) 

50 

40 

30 

jaA 

l|L(max) 

-450 

-400 

-390 

jiA 

loS(max) 

-110 

-100 

-90 

mA 

loS(min) 

-10 

-20 

-30 

mA 

lcCH(max) 

1.7 

1.6 

1.5 

mA 

lcCL(max) 

4.5 

4.4 

4.3 

mA 
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1C Device Testing 


Following are the test set-ups that are used to test the DC 
parametrics. In each case, the gate connection, equivalent 
circuit schematic and resultant voltage/current plot are 
shown. 

The indicated graphs are typical of LS products and are 
similiar to other bipolar logic families. The schematics 
shown are for single inversion devices and represent gener- 
alized circuits. 

OUTPUT VOLTAGE LOW LEVEL (Vql) 

Both inputs are connected to logic “1” values (assuming an 
inverting gate) and forced at the Vih specs. Vcc minimum is 
used, and Iql is forced on the output. The resulting Vql is 


measured. For typical LS products, the military and com- 
mercial test points are indicated on the Vql vs Iql graph. In 
each case, the device must not exceed the Vql spec when 
the Iql current is being forced. 

OUTPUT VOLTAGE HIGH LEVEL (Vqh) 

One input is tied high (any value above 2.0V) and the other 
input is forced at the V|l threshold (assuming a single inver- 
sion gate). The minimum Vcc value is used. Each input is 
tested independently and the Iqh current is forced. The re- 
sulting Vqh is measured. The Vqh vs Iqh graph shows the 
military and commercial VoH/ioH fast points for standard 
LS products. 
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INPUT CURRENT HIGH LEVEL (I|h) 

I|H tests the input leakage in the high state. For MET, diode, 
and PNP input, the test set-up consists of aii inputs except 
the one under test tied high (greater than V|h). The remain- 
ing input has the Vm value forced upon it, and the resuitant 
I|H is measured. This test checks for emitter-to-coilector in- 
verse transistor action for MET inputs, and reverse bias 
ieakage for diode and PNP inputs. 

For MET inputs, there is aiso an additionai set-up for I|h 
testing that checks for emitter-to-emitter transistor action. 
This is done with all the other inputs tied to ground. 

MAXIMUM INPUT CURRENT (l|) 

l| or BV|n testing is the same as the emitter-to-coiiector 
leakage test (I|h) and guarantees that the input wiii not pass 
more than the specified current at the stated specification 
(100 jaA at 7V for LS). 


INPUT CURRENT LOW LEVEL (I|l) 

One input at a time is tested with the other inputs tied to a 
solid “1" vaiue. Vcc is set to the maximum vaiue and the 
V|L vaiue is forced. I|l is then measured. 

1 ,^ . a Inputs 

li^- IVcctMl-i-Vsh)! Diodp inputs 

lVcC-(V|L-t-VBE)l pfjpi ,3 
R1 X /3 

I|L is intended to measure the vaiue of the base puil-up re- 
sistor on the input, and to guarantee the maximum input 
load an 1C presents. 


Diode Inputs 


PNP Inputs 


I|N vs V|N (High State) 
Typical LS Device Curve 



1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.8 
ViN (VI 

TL/F/6731-7 


I|N VS V|N (Low State) 
Typical LS Device Curve 



l|L V,L 

-400 0.40V 


0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 
ViL (V) 


Vcc = MAX 


Vcc = MAX 
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1C Device Testing 


OUTPUT SHORT CIRCUIT CURRENT (Iqs) 

Iqs is measured with Vcc(max) and the OV forced on the 
output while it is in the high state. The resultant current is 
measured. The purpose of this is to check the Iqs resistor 
that forms the Darlington’s collector pull-up. This parameter 
is important as it reflects both the maximum current the de- 
vice will draw and the maximum drive it will provide when it 
is switching from low to high. 

Caution must be taken when measuring TTL, LS and S out- 
puts as the power dissipated on the die will be substantial. 
Iqs shorts should not be maintained in excess of one sec- 
ond or damage to the device may result. 



TL/F/6731-13 




TL/F/6731-17 
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INPUT CLAMP VOLTAGE (V|c OR Vik) 

Vclamp{V|k) is measured with all but one input tied high and 
the l|K current forced on the remaining input. Vcc is set to 
the minimum and the V|k voltage is measured. 

OUTPUT TRI-STATE CURRENT HIGH LEVEL (Iqzh) AND 
OUTPUT TRI-STATE CURRENT LOW LEVEL (Iqzl) 

TRI-STATE® Isink and IsouRCE are measured with the out- 
put control input tied to the appropriate threshold value 
(usually V|L = 0.8V) and with Vcc(max)- This is to insure that 


the output will have the greatest drive capability and the 
TRI-STATE control can effectively “turn off” the output un- 
der these conditions. 

TRI-STATE lsiNK= Output is set in the high state and then 
TRI-STATE mode. Vqzl = 0.4V is then applied. The cur- 
rent drawn out of the device is then measured. 

TRI-STATE IsoURCE: Output is set in the low state and then 
TRI-STATE mode. Vqzh = 2.7V is then applied. The cur- 
rent drawn into the device is then measured. 


VcLAMP VS IcLAMP 
Typical LS Device Curve 



■clamp Vclamp 

-18 mA -1.5V 


- 1.6 - 1.2 - 0.8 - 0.4 0 


Iqzh vs Vozh 
(TRI-STATE IsOURCE). 
IqzlvsVozl 
(TRI-STATE Isink) 
Typical LS Device Curve 



■oz Voz 

lozL -20 m A 0.4V 
lozH 20 mA 2.7V 


0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 
Voz (V) 





OUTPUT CONTROL 
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1C Device Testing 


HIGH LEVEL OUTPUT CURRENT (OPEN-COLLECTOR 
DEVICES ONLY) 

IcEX is tested with the output in the high state. Vcc is set to 
5.0V and the specified voltage (5.5V for LS) is applied to the 
output. The inputs are at the threshold values (0.8V and 
2.0V, depending upon the logic to put output in the high 
state) and the resulting Icex leakage current is measured. 


•CEX VS VquT 
(Open-Collector Device) 
Typical LS Device Curve 


■cEX VoUT 

250 )xA S.5V 



0 1 2 3 4 5 6 7 


Vcc = MAX 


AC SWITCHING CHARACTERISTICS 

The AC switching characteristics are generally measured in 
units of time (commonly in nanoseconds), and define how 
long it takes for the signal to propagate from the input to the 
output. The definitions used in determining the pass/fail 
status of each limit are not the same for AC as they are for 
DC. The distinction lies in the fact that for DC operation 
there exists one characteristic V-l curve on which the device 
must operate. Devices are good if they operate on the cor- 
rect side of the limit, and bad if they operate on the wrong 
side of the limit. When dealing with certain AC parameters 
(^MAX. tSET-UP, tHOLD. tpELEASE. tpw)> the device can, and 
usually does, operate on both sides of the databook limit. 
The limit really implies a boundary that all devices are guar- 
anteed to exceed. Depending upon the parameter, the de- 
vice will either operate at all values above and some below 
the limit, or it will operate at all values below and some 
above the limit. In each case, the device is only guaranteed 
to operate for all values on one side of the limit. Although 
the device will also operate beyond the limit, it is not guaran- 
teed to. Furthermore, device operation beyond the limit is 
not considered a failure. For instance, take the fMAX param- 
eter with a min limit of 25 MHz. All devices are guaranteed 
to operate at all frequencies below 25 MHz and will operate 
in excess of 25 MHz, although this is not guaranteed. Now, 
take the example of tsEj-UP with a minimum limit of 25 ns. 
All of the devices are guaranteed to operate with a set-up 
time of 25 ns and longer, and will operate with set-up times 
below 25 ns, although this is not guaranteed either. Be 
aware that both of these specifications are listed in the mini- 
mum column in the databook, but the interpretation of what 
is failing differs significantly. 

Propagation delays (called prop delays and denoted by the 
symbols tpHt and tpLn) are specified as maximum limits, 
and guarantee the maximum time one must wait to insure 
that the correct data has appeared at the device’s output. 
Each propagation delay is specified from one input to one 
output only. 

Input set-up and hold times (including Irelease) specify 
how long one input must be stable at a particular logic level 
prior to an action occurring at another input. For example, 
take the DM54/74LS74 positive-edge-triggered D flip-flop. 
The “set-up 1” specification defines how long a logic "1” 
must be present and stable at the DATA input prior to the 
positive edge of the CLOCK to insure that the device will 
recognize that data as a “1". There also exists a “hold 1” 
specification which specifies how long a logic “1” must be 
held after the active edge of CLOCK for the device to recog- 
nize that logic “1”. Both the set-up and hold times must 
always be met or the device will not necessarily bring in the 
proper data. Set-up times are generally positive, while hold 
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times may be either positive or negative, usually negative. 
The meaning of a negative hold time is that the data may be 
removed from the input prior to the active edge of CLOCK, 
and the CLOCK will still bring in the desired data. Set-up 
and hold times are specified as minimum values, since this 
defines the minimum time data must be stable prior to any 
change at the CLOCK input. Removing the data sooner than 
the minimum time may cause improper action on the part of 
the device. 


be able to operate at frequencies up to 25 MHz. For the 
DM54/74LS74 with an f^Ax of 25 MHz, all of the devices 
are guaranteed to operate at all clock frequencies, up to 
and including 25 MHz. Although no devices are guaranteed 
to operate above f^Ax (only below it), most devices will 
operate beyond the maximum specification. The minimum 
limit does not state that the device will not operate below 
fwAX or that any devices that do are bad, but rather that all 
the devices will operate up to the limit. 


^RELEASE is specified on devices where there is an input 
that must be set inactive prior to the active edge of CLOCK. 
Such inputs are usually overriding inputs like CLEAR and 
PRESET. With CLEAR active, it will prevent the device from 
switching on the CLOCK signal. t^ELEASE 'S defined as the 
time it takes for the CLEAR input to “release” the device for 
clocking action, and is specified as a minimum. This repre- 
sents the maximum delay required between CLEAR going 
inactive and the active edge of CLOCK to insure proper 
device operation. 

All devices that have a CLOCK input also have a specifica- 
tion that defines the maximum speed that the CLOCK can 
be driven, called Imax- This specification is defined as a 
minimum specification and states that all of the devices will 


Table IV shows the direction of the tighter testing for the 
more common AC parameters. All prop dealys (those AC 
parameters that have the symbols tpLH or tpHiJ have simple 
min/max limits. The device is guaranteed to operate within 
the bounds of the min/max limits, and any operation outside 
these limits denotes a device failure. tsET-UP, 'HOLD, ^max, 
and tpELEASE parameters have limits that denote guaran- 
teed operation boundaries (i.e., the device is guaranteed to 
operate up to the boundary) but no guarantee is made con- 
cerning the device operation (or lack of it) beyond the 
boundary. 

For detailed information on the AC waveforms, please see 
the test waveforms in this section. 


TABLE IV. Looser/Tighter AC Test Limits Exampie: DM74LS74 


Test 

From 

Looser 

Nominal 

Tighter 

Units 

^max(min) 


24 

25 

26 

MHz 

tpLH(max) 

CLR, PRE, CLK 

26 

25 

24 

ns 

tPHLfmax) 

CLR, PRE, CLK 

31 

30 

29 

ns 

tw(min) 

CLOCK HIGH 

21 

20 

19 

ns 

tw(min) 

PRE, CLR LOW 

26 

25 

24 

ns 

tSET-UP(min) 

DATA HIGH 

21 

20 

19 

ns 

tSET-UP(min) 

DATA LOW 

21 

20 

19 

ns 

tHOLD(min) 

All DATA 

1 

0 

-1 

ns 
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Designing with TTL 


54/74 series TTL has been used for more than a decade 
with excellent results, and continues to be a standard 
choice for design engineers because of the wide perform- 
ance range and system optimization possible from the dif- 
ferent families avaiiable. 54/74 logic comes in 7 different 
speed/power families (standard TTL, LS, S, ALS, AS, and L) 
that allow a design engineer to select device performance 
to suit his needs. Understanding the differences and the 
general limitations of all these families will go a long way 
toward insuring that a system will operate as intended with 
the minimum of corrections and redesigning. 

FAMILY COMPATIBILITY: Intermixing Logic Types In 
One Design 

Family interchangeability is a beneficial characteristic of the 
different TTL families and provides the designer with the 
ability to customize specific areas of his design in order to 
accomplish the task of achieving both high performance 
and the lowest power consumption possible. However, in- 
terchangeability is not simply a matter of replacing, say, an 
SOO for an LSOO to improve the speed and replacing an 
LSOO for an SOO for power savings. One must also look at 
the DC and AC characteristics to insure that the replace- 
ment device will be compatible with the existing circuit. The 
DC problems include input loading and compatible output 
drive capabilities. The AC problems include insuring that the 
new device speeds will be acceptable to the rest of the 
system. The different logic families also generate different 
amounts of noise and have different noise immunity. Finally, 
measure points for the AC parameters of the different fami- 
lies, although very similar, do vary some, and this will require 
attention. 

SUPPLY RAILS; Why Not to Exceed the Specs 

All bipolar logic (both junction and oxide isolated) is made 
up of selectively located regions of differently doped materi- 
als that form transistors, resistors, and diodes. Because of 
this, certain overall requirements are necessary to insure 
that the 1C will be able to perform its task without interfer- 
ence from its environment. The first characteristic of bipolar 
devices is that the two power rails (Vcc and ground) repre- 
sent the two voltage extremes that should be used in any 
system. Certain exceptions exist, primarily inputs and open- 
coilector outputs that are pulled up to higher voltages than 
Vcc- However, while it is occasionally permissible to exceed 
the Vcc specification, it is never permissible to drive any 
input or output more than 0.5V below the ground reference. 
This iimitation is due to the method used to electrically iso- 
late the many circuit elements that are present on a bipolar 
1C. Oxide isolated devices use an oxide layer surrounding 
the various transistor and resistor tanks to provide an insu- 
lating barrier, while the original junction isolated devices use 
reverse biased PN junctions to provide that barrier. In both 
cases, the circuit is buiit on a P-type substrate that uses 
reverse biased PN junctions to separate the different circuit 
elements. The ground pin is electrically connected to the 
substrate and must be the most negative voltage on the 
device. When an input or output pin is taken beiow ground, 
the normally reverse biased isolation regions between the 
elements become forward biased and electrically connect 
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these elements together, thus eliminating the integrity of the 
circuit. This may or may not result in actual damage to the 
device depending upon the magnitude of the vioiating signal 
and the specifics of the device being violated. This holds 
true for both junction and oxide isolated logic. Oxide isolat- 
ed logic may provide more margin before failing (thereby 
“working” in some marginal designs), but it is nevertheless 
subject to the same kind of limitations as junction isolated 
logic. 

IMPROPER GROUNDING: Noise Immunity, 

Floating Grounds 

Bipolar logic uses the ground raii as the signal reference. 
Consequently, any modulation on the ground line will be 
directly added to the signal voltage. The logic “0” input 
noise margin is guaranteed as the difference between the 
Vql and V|L specification, and the logical “1 ” input noise 
margin is guaranteed as the difference between the Vqh 
and ViH specification. This noise margin is intended to be 
protection against a reasonable amount of noise present. 
Insufficient grounding techniques can cause significant Ip 
and 1 l drops on the ground line between two ICs and resuit 
in a “floating” ground line. This is due to the iarge currents 
that are present on ground and Vcc during high speed 
switching and means that the two devices are not using the 
same reference point. Any voltage drop in the ground line is 
added to the signal and ends up consuming some of the 
noise margin. Eventually, the mismatch caused by the float- 
ing ground will exceed the total noise margin and cause 
erroneous data to propagate through the system. The solu- 
tions to this problem are many and varied, but all of them 
revolve around improving the system grounding and include 
such ideas as providing separate signal and power grounds. 

Vcc noise and DECOUPLING: Providing Clean Power 

The Vcc power rail is also susceptible to both Ip and l|_ 
voltage drops. The problems that arise from the Vcc line are 
not the same as the problems that arise from the ground 
line. Since the Vqh level tracks the Vcc almost exactly, any 
voltage loss on the Vcc line is directly transferred to the 
Vqh level. However, the noise margin for the logic high 
state is typically 700 mV for commercial and 500 mV for 
military product, versus 400 mV and 300 mV for commercial 
and military product, respectively, for the logic low level. The 
main consequences of a drooping Vcc line now become 
Iol/Iqh drive capability, and the AC performance in critical 
applications. Although bipolar devices are only guaranteed 
to operate over a given Vcc range (5V ± 10%), these de- 
vices typicaliy function to Vcc values as low as 4V. Be 
aware that if the device does indeed function down to 4V, 
the AC and DC characteristics will be compromised, some 
quite severely. 

Designing in a good power distribution system will insure 
that all the devices in the circuit will perform the same, re- 
gardless of their physical location. Properly decoupling the 
Vcc against both high and iow frequency noise will help 
eliminate any problems with individual device operation. 
High frequency noise (100 MHz and above) comes primarily 
from two sources, while low frequency noise (less than 
25 MHz) results from primarily one source. 
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SOURCES OF HIGH FREQUENCY NOISE 
ON THE Vcc line 

1) High frequency noise results from the device rapidly 
switching logic levels. The bulk of the switching current from 
a low to high transitions shows up in Ice current surges, 
while the bulk of the switching current from a high to low 
transition shows up in ground current surges. 

2) Noise is transmitted through the changing magnetic fields 
that result from the changing electric fields in a switching 
line and are picked up on adjacent signal paths. 

Note that the frequency causing the noise is not the signal's 
frequency, but the frequency of the signal’s slew rate. For 
instance, in an SOO that is switching OV to 3V at 1 MHz, the 
slew rate of the output is typically about 1 ns/V, which is a 
frequency of around 160 MHz. The faster the slew rate, the 
higher the frequency, until one has an ideal square wave 
with infinite frequency. It is this frequency component that 
gives rise to the strong magnetic fields associated with 
switching bipolar devices. 

SOURCES OF LOW FREQUENCY NOISE 
ON THE Vcc line 

1 ) Low frequency noise results from the change in the Icc 
current demand as devices change state. For instance, 
gates, flip-flops, and registers will draw different Icc cur- 
rents, depending upon the state of the outputs. 

The most commonly used method for countering these 
noise problems is to decouple the Vcc I'^ie. With this ap- 
proach, capacitors are used to stabilize the Vcc line and 
filter out the unwanted frequency components. A small val- 
ue capacitor (i.e., 0.1 ju,F) is used near the device to insure 
that the transient currents arising from device switching and 
magnetic coupling are minimized. A large value capacitor 
(i.e., 50 fxF to 100 /xF) is used on the board in general to 
accorpmodate the continually changing Icc requirements of 
the total Vcc bus line. The following table shows a rough 
“rule of thumb” approach to determining how many capaci- 
tors to use for a given number if ICs. Be aware that the table 
is not a hard and fast rule, and that you must always evalu- 
ate your particular application to insure that there is suffi- 
cient Vcc decoupling. When using these guidelines, be sure 
that the devices are located near each other and near the 
capacitor. If the capacitor is too far away, Ir and II drops 
will diminish the capacitor’s effect. All capacitors (especially 
the 0.01 jaFs) must be high frequency RF capacitors. Disk 
ceramics are acceptable for this application. Keep in mind 
that, in synchronous systems, since a majority of the devic- 
es will be switching at once, alter your power distribution 
system accordingly. 

Device Family Number of Capacitors 

AS, S, ALS, LS, H 1 Cap per 1 device 

TTL, L 1 Cap per 2 devices 

TYING ALL UNUSED INPUTS TO A SOLID LOGIC LEVEL 
Unused inputs on TTL devices float at threshold, anywhere 
from 1.1V to 1.5V, depending upon the device and its family. 
While this usually simulates a “high”, many application 
problems can be traced to open inputs. Inputs floating at 
threshold are very susceptible to induced noise (transmitted 
from other lines) and can easily switch the state of the de- 
vice. A good design rule is to tie unused inputs to a solid 
logic level. Inputs are usually tied to Vcc through a 1 kn to 
5 kn resistor, since tying them to ground means supplying 
the l|L current instead of the I|h current. I|l is several orders 
of magnitude greater than Im. The resistor is recommended 


to protect the input against Vcc voltage surges and to pro- 
tect the system against the possibility of the input shorting 
directly to ground. A single Ik resistor can handle up to 10 
inputs. 

TERMINATIONS: Why Terminate a Transmission Line? 

Whenever signals change voltage levels, a wavefront is cre- 
ated that propagates according to the characteristics of the 
transmission line being used. If the overall length of the sig- 
nal path is short compared with the signal’s wavelength 
(1 /frequency), then none of the complications of transmis- 
sion lines are present. However, if the length of the signal 
path is long in comparison, then the wavefront will be signifi- 
cantly affected by the geometry and composition of that 
transmission line. 

Fortunately, when dealing with a single board layout, the 
distances are usually short enough that one need not worry 
about the difficulties of terminating or impedance matching 
the line. However, if one is driving between boards or over 
long distances, he must be aware of the characteristics in- 
volved. When dealing with transmission lines it is necessary 
to know the impedance of the line. Every time the signal 
wavefront encounters a discontinuity (a point where the im- 
pedance changes, whether from a branch, junction or be- 
cause of a change of environment), the opportunity for re- 
flections and standing waves is present. These waves can 
easily cause the loss of the signal’s integrity, having the 
ability to build voltages that are large enough to destroy an 
1C. Proper line termination will insure that the signal propa- 
gates down the line and is totally absorbed at the receiving 
end, thus preventing these waves from occurring. 

Listed below is a guideline to the types of transmission lines 
to use when sending signals over various distances. 

0* to 1 2" Single wire conductor OK. Use point-to-point rout- 
ing and avoid parallel routing if possible. Ground 
plane recommended, but not mandatory. Space 
conductors as far apart as possible to reduce line 
to line capacitance. 

12" to 6' Dense ground plane required with wire routed as 
closely as possible. Twisted-pair lines or coaxial 
cable mandatory for clock lines and recommend- 
ed for all sensitive control lines. 

Over 6' Use fully terminated transmission lines. Avoid the 
use of radially distributed lines and avoid sharp 
bends in the line. Be aware that transmission 
lines have complex impedances and are not sim- 
ply resistive in nature. 

BUS DRIVERS: On Board vs Off Board 

Many of the TRI-STATE® buffers and flip-flops are intended 
to connect directly to the system bus and must be able to 
drive heavily capacitive loads. Keeping this in mind, all of 
National’s LS TRI-STATE devices have “triple-sink” capa- 
bility; that is, the Iql and Ioh drive currents have been tri- 
pled. However, these devices are intended to drive single 
board buses. Driving off the board with these devices can 
easily lead to serious problems. 

When using standard logic bus drivers on a single board, be 
aware that many of the octal and bus oriented devices have 
PNP inputs to reduce DC loading. PNP inputs on 54S/74S 
devices tend to be more capacitive than the corresponding 
diode or emitter inputs, and as such, compromise the AC 
loading of the bus. Careful attention must be given to both 
DC and AC loading when driving heavily loaded buses. PNP 
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inputs on LS/AS/ALS operate at significantly lower currents 
and do not significantly increase capacitive load. 

It is strongly recommended that any time a bus line leaves a 
board, interface bus drivers be used. These devices (see 
National’s 1986 Interface/Databook) are specifically de- 
signed to impedance match different kinds of transmission 
lines and have the necessary current drive to handle the 
job. Using an ordinary logic device will usually yield poor 
results. If one must drive a transmission line with a logic 
device, there are some guidelines that should be followed to 
minimize the problems that can result. 

1) Take care to properly terminate the bus. Be aware that 
every time a signal passes through a different impedance, 
an interface is created and that any impedance mismatch 
will result in reflections. 

2) Never drive off the board with a bistable element like a 
flip-fiop or a latch. This is because those devices are very 
susceptible to reflected waves changing their state. By buff- 
ering the output of the latch with another device, the reflect- 
ed wave can affect the output of the buffer, but not the 
latch. This means that when the wave finally dies out, the 
latch will still have the proper data and the buffer will “snap 
back" to the proper output. 

3) Be sure to carry an adequate ground plan with the signals 
and to shield the bus. Carrying a good ground plan (use 
multiple ground lines spaced around the connector if possi- 
ble) will reduce the problem of floating ground, and the 
shielding will help protect the signal lines for induced noise. 
Using twisted-pair transmission iines for critical signals 
helps to eliminate the capacitive coupling that can degrade 
signais, or even cause false signals. 

4) It is best to buffer any clock or control lines that depend 
upon fast, clean switching. Buffering at both the sending 
and receiving end will go a long way toward insuring that the 
clock can accomplish its goals. 

5) Use the devices with Schmitt inputs to add to the noise 
margin of the receiving device. This wiil help increase the 
noise rejection of the system. Decouple each receiver sepa- 
rately, connecting the capacitor directly between ground 
and Vcc- Make sure that the device ground is tied directly to 
the bus ground. 

6) If using open-collector devices to drive the bus, add a 
pull-up resistor on the input to the receiving device if the Iql 
current of the driving device can handle it. A resistance in 
the 30011 range will significantly improve the signal’s rise 
time. 

AC LOADING: What Do AC Loads Look Like, and Why? 

The standard AC load for all of the logic families, except 
ALS and AS, is built around a diode chain to ground and a 
pull-up resistor to Vcc with added capacitance. This load is 
designed to look like the standard logic circuit input struc- 
ture, and to simulate the appearance of switching in an ac- 
tual application. For ALS and AS, the load is built around a 
resistor to ground and added capacitance. This is primarily 
for the requirements of high speed device testing. There 
also exists a set of standardized military AC loads that were 


designed to approximate the input structure, while using no 
switches for the TRI-STATE parameters. Please see wave- 
forms in this section. In the final analysis of these loads, it 
must be kept in mind that they represent a standard that can 
be used to determine the quality of an 1C. No load will be 
able to predict exactly how a device will perform in a circuit 
or the speeds that a device can achieve in a good test jig 
with the spec load, as compared to the speeds that a device 
wiil produce in an application. 

OPEN-COLLECTOR DEVICES: What They Are, 

How to Use Them 


Open-collector devices are totem pole outputs where the 
upper output (usually a Darlington transistor) is left out of 
the circuit. As such, these devices have no active logic high 
drive and cannot be used to drive a line high. The advan- 
tage to open-coilector devices is that a number of outputs 
can be directly tied together. If one were to tie two complete 
totem pole outputs together, then at some time one output 
would be driving high while the other output was driving low. 
The result is that one device will be dumping excessive cur- 
rent directly into the other device. The resulting power dissi- 
pation in both devices can easily degrade the lifetime of the 
device. Since open-collector devices only have active drive 
in one state, if two connected devices drive to opposite 
states, the low state will always predominate and there will 
be no degradation to either device. Open-collector specifi- 
cations are obvious by the lack of a Vqh specification. The 
only Vor/Iqh specification is the leakage limits, and these 
are specified at Vqh = 5.5V. 

When dealing with open-collector devices, it must be noted 
that each output requires a resistive pull-up, usually tied to 
Vcc- {By using high voltage outputs, one can tie the resistor 
pull-up to a voltage higher than Vcc-) Designers often try to 
get away with tying the output to an input and relying on the 
I|L current to pull up the output. This unwise, as it is just like 
leaving inputs floating: the input is very susceptible to noise 
and can easily give false signals. Shown below are two 
equations that can be used to determine the min/max range 
of the puil-up resistor. 

R = {Vcc(MiN) - Vqh) 

(N1 • loH + N2 . I,h) 


Bmin - 


(VcCfMIN) ~ Vql) 
dOL - N2 • 1|l) 


where: N1 = the number of open-coilector devices tied 
together. 


N2 = the number of inputs being driven on the line. 


If the maximum resistance is exceeded, then it is possible 
for the total leakage currents from all of the inputs and out- 
puts to pull the Vqh l6vel below the spec value. Likewise, if 
the Rmin value is exceeded, then the driving device may not 
be able to pull down the signal line to a solid Vql- Either of 
these two cases can easiiy result in false logic levels being 
propagated through the system. 
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INTRODUCTION 

National Semiconductor manufacturers a broad variety of 
industrial bipolar monostable multivibrators (one-shots) in 
TTL and LS-TTL technologies to meet the stringent needs 
of systems designers for applications in the areas of pulse 
generation, pulse shaping, time delay, demodulation, and 
edge detection of waveforms. Features of the various de- 
vice types include single and dual monostable parts, retrig- 
gerable and non-retriggerable devices, direct clearing input, 
and DC or pulse-triggered inputs. Furthermore, to provide 
the designer with complete flexibility in controlling the pulse 
width, some devices also have Schmitt trigger input, and/or 
contain internal timing components for added design conve- 
nience. 

DESCRIPTION 

One-shots are versatile devices in digital circuit design. 
They are actually quite easy to use and are best suited for 
applications to generate or to modify short timings ranging 
from several tens of nanoseconds to a few microseconds. 
However, difficulties are constantly being experienced by 
design and test engineers, and basically fall into the catego- 
ries of either pulse width problems or triggering difficulties. 
The purpose of this note is to present an overall view of 
what one-shots are, how they work, and how to use them 
properly. It is intended to give the reader comprehensive 
information which will serve as a designer’s guide to bipolar 
one-shots. 

Nearly all malfunctions and failures on one-shots are 
caused by misuse or misunderstanding of their fundamental 
operating rules, characteristic design equations, param- 


eters, or more frequently by poor circuit layout, improper 
bypassing, and improper triggering signal. 

In the following sections all bipolar one-shots manufactured 
by National Semiconductor are presented with features ta- 
bles and design charts for comparisons. Operating rules are 
outlined for devices in general and for specific device types. 
Notes on unique differences per device and on special op- 
erating considerations are detailed. Finally, truth tables and 
connection diagrams are included for reference. 

DEFINITION 

A one-shot integrated circuit is a device that, when trig- 
gered, produces an output pulse width that is independent 
of the input pulse width, and can be programmed by an 
external Resistor-Capacitor network. The output pulse width 
will be a function of the RC time constant. There are various 
one-shots manufactured by National Semiconductor that 
have diverse features, although, all one-shots have the ba- 
sic property of producing a programmable output pulse 
width. All National one-shots have True and Complementary 
outputs, and both positive and negative edge-triggered in- 
puts. 

OPERATING RULES 

In all cases, R and C represented by the timing equations 
are the external resistor and capacitor, called Rgxi arid 
Cext. respectively, in the data book. All the foregoing timing 
equations use C in pF, R in Kft, and yield tyy in nanosec- 
onds. For those one-shots that are not retriggerable, there 
is a duty cycle specification associated with them that 


TTL AND LS-TTL ONE-SHOT FEATURES 


Device 

Number 

#Per 

1C 

Package 

DM54121 

One 

DM74121 

One 

DM54LS122 

One 

DM74LS122 

One 

DM54123 

Two 

DM74123 

Two 

DM54LS123 

Two 

DM74LS123 

Two 

DM54LS221 

Two 

DM74LS221 

Two 

DM8601 

One 

DM9601 

One 

DM8602 

Two 

DM9602 

Two 



Capacitor 
Min Max 
in juF 

0 1000 
0 1000 


0 1000 
0 1000 


Resistor 
Min Max 
in KO 


Timing Equation* 
for 

Cext^ 1000 pF 

tw = KRC»{1 + 0.7/R) 
K = 0.55 

t^ = KRC 
K = 0.45 

tw = KRC*(1 -I- 0.7/R) 
K = 0.34 

tw ~ KRC 
K = 0.45 

tw “ KRC 
K = 0.7 


None 5 25 tw = KRC»(1 + 0.7/R) 

None 5 50 K = 0.32 

None 5 25 tw = KRC*(1 + 1/R) 

None 5 50 K = 0.31 

•The above tinning equations hold for all combinations of Rext and Cext ror all cases of Cext > 1000 pF within specified limits on the Rext and Cext- 
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defines the maximum trigger frequency as a function of the 
external resistor, Rext- 

In all cases, an external (or internal) timing resistor (Rext) 
connects from Vcc or another voltage source to the “Rext/ 
Cext” P'0, and an external timing capacitor (Cext) con- 
nects between the “Rext/Cext”. aod “Cext” P'os are re- 
quired for proper operation. There are no other elements 
needed to program the output pulse width, though the value 
of the timing capacitor may vary from 0.0 to any necessary 
value. 

When connecting the Rext and Cext tiffing elements, care 
must be taken to put these components absolutely as close 
to the device pins as possible, electrically and physically. 
Any distance between the timing components and the de- 
vice will cause time-out errors in the resulting pulse width, 
because the series impedance (both resistive and inductive) 
will result in a voltage difference between the capacitor and 
the one-shot. Since the one-shot is designed to discharge 
the capacitor to a specific fixed voltage, the series voltage 
will “fool” the one-shot into releasing the capacitor before 
the capacitor is fully discharged. This will result in a pulse 
width that appears much shorter than the programmed val- 
ue. We have encountered users who have been frustrated 
by pulse width problems and had difficulty to perform corre- 
lations with commercial test equipment. The nature of such 
problems are usually related to the improper layout of the 
DUT adapter boards. (See Figure 6 for a PC layout of an AC 
test adapter board.) It has been demonstrated that lead 
length greater than 3 cm from the timing component to the 
device pins can cause pulse width problems on some devic- 


For precise timing, precision resistors with good tempera- 
ture coefficient should be used. Similarly, the timing capaci- 
tor must have low leakage, good dielectric absorption char- 
acteristics, and a low temperature coefficient for stability. 
Please consult manufacturers to obtain the proper type of 
component for the application. 

For small time constants, high-grade mica glass, polysty- 
rene, polypropylene, or polycarbonate capacitor may be 
used. For large time constants, use a solid tantalum or spe- 
cial aluminum capacitor. 

In general, if a small timing capacitor is used that has leak- 
age approaching 100 nA or if the stray capacitance from 
either terminal to ground is greater than 50 pF, then the 
timing equations or design curves which predict the pulse 
width would not represent the programmed pulse width 
which the device generates. 

When an electrolytic capacitor is used for Cext. a switching 
diode is often suggested for standard TTL one-shots to pre- 
vent high inverse leakage current (Figure 1). In general, this 
switching diode is not required for LS-TTL devices; it is also 
not recommended with retriggerable applications. 


"ext 

Vcc •— WV- 


-O RxCx 




-o Gx 


Cext 


TL/F/7508-1 

FIGURE 1 


It is never a good practice to leave any unused inputs of a 
logic integrated circuit “floating”. This is particularly true for 
one-shots. Floating uncommitted inputs or attempts to es- 
tablish a logic HIGH level in this manner will result in mal- 
function of some devices. 

Operating one-shots with values of the Rext outside the 
recommended limits is at the risk of the user. For some 
devices it will lead to complete inoperation, while for other 
devices it may result in either output pulse widths different 
from those values predicted by design charts or equations, 
or with modes of operation and performance quite different 
from known standard characterizations. 

To obtain variable pulse width by remote trimmiing, the fol- 
lowing circuit is recommended (Figure 2). “Rremote” 
should be placed as close to the one-shot as possible. 

Rext 



Vcc and ground wiring should conform to good high fre- 
quency standards and practices so that switching transients 
on the Vcc and ground return leads do not cause interac- 
tion between one-shots. A 0.001 /xF to 0.1 jxF bypass ca- 
pacitor (disk or monolithic type) from the Vcc pin to ground 
is necessary on each device. Furthermore, the bypass ca- 
pacitor shoud be located so as to provide as short an elec- 
trical path as possible between the Vcc and ground pins. In 
severe cases of supply-line noise, decoupling in the form of 
a local power supply voltage regulator is necessary. 

For retriggerable devices the retrigger pulse width is calcu- 
lated as follows for positive-edge triggering: 



TL/F/7508-3 

FIGURE 3 

'ret = tw + 'PLH = K* (ReXtXCeXt) + 'PHL 
(See tables for exact expressions for K and tw: K is unity on 
most HCMOS devices.) 

SPECIAL CONSIDERATIONS AND NOTES: 

The 9601 is the single version of the dual 9602 one-shot. 
With the exception of an internal timing resistor, R|nt. the 
’LSI 22 has performance characteristics virtually identical to 
the ’LSI 23. The design and characteristic curves for equiva- 
lent devices are not depicted individually, as they can be 
referenced from their parent device. 

National’s TTL-’123 dual retriggerable one-shot features a 
unique logic realization not implemented by other manufac- 
turers. The “CLEAR” input does not trigger the device, a 
design tailored for applications where it is desired only to 
terminate or to reduce the timing pulse width. 
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The ’LS221, even though it has pin-outs identical to the 
’LS123, is not functionally identical. It should be remem- 
bered that the ’LS221 is a non-retriggerable one-shot, while 
the ’LS123 is a retriggerable one. For the ’LSI 23 device, it 
is sometimes recommended to externally ground its “Cext” 
pin for improved system performance. The "Cext” Pin on 
the ’LS221 , however, is not an internal connection to the 
device ground. Hence, grounding this pin on the ’LS221 de- 
vice will render the device inoperative. 

Furthermore, if a polarized timing capacitor is used on the 
’LS221, the positive side of the capacitor should be con- 
nected to the “Cext” pin. For the ’LS123 part, it is the con- 
trary, the negative terminal of the capacitor should be con- 
nected to the “Cext” Pin of the device (Figure 4). 


Vcc Vcc 



■Rexi/Cext" “Rext/Cext" 


('LS221) ('LS123) 

TL/F/7508-4 

FIGURE 4 


The ’LS221 trigger on "CLEAR”: This mode of trigger re- 
quires first the “B-Input” be set from a Low-to-High level 
while the “CLEAR” input is maintained at logic Low level. 
Then, with the “B” Input at logic High level, the “CLEAR” 
input, whose positive transition from LOW-to-HIGH will trig- 
ger an output pulse (“A input” is LOW). 



FIGURE 5 

AC Test Adapter Board 

The compact PC layout below is a universal one-shot test 
adapter board. By wiring different jumpers, it can be config- 
ured to accept all one-shots made by National Semiconduc- 
tor. The configuration shown below is dedicated for the ’123 
device. It has been used successfully for functional and 
pulse width testing on all the ’123 families of one-shots on 
the Teradyne AC test system. 



TL/F/7508-6 

FIGURE 6a. AC Test Adapter 


TL/F/7508-7 

FIGURE 6b. AC Test Adapter 



lo 
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Typical Output Pulse Width vs Timing Components 


Timing equations listed in the features 
tables hold all combinations of Rext 
and Cext for all cases of Cext > 
1 000 pF. For cases where the Cext < 
1 000 pF, use graphs shown below. 




CtxT (pF) 


Cext (pF) 
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Typical Output Pulse Width Variation vs Ambient Temperature 


The graphs shown below demonstrate 
the typical shift in the device output 
puise widths as a function of tempera- 
ture. It should be noted that these 
graphs represent the temperature shift 
of the device after being corrected for 
any temperature shift in the timing 
components. Any shift in these com- 
ponents wilt result in a corresponding 
shift in the pulse width, as well as any 
shift due to the device itself. 
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Typical Output Pulse Width Variation vs Supply Voltage 


The following graphs show the depen- 
dence of the pulse width on Vcc- 
As with any iC applications, the device 
should be properly bypassed so that 
large transient switching currents can 
be easiiy supplied by the bypass ca- 
pacitor. Capacitor values of 0.001 jaF 
to 0.10 JU.F are generally used for the 
Vcc bypass capacitor. 
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Typical “K” Coefficient Variation vs Timing Capacitance 
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Typical Output Pulse Width vs Minimum Timing Resistance (Continued) 
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’122 Retriggerable One-Shots with Ciear 
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H = HIGH Level 
L = LOW Level 

T = Transition from LOW-to-HIGH 
4- = Transition from HIGH-to-LOW 


-TL = One HIGH Level Pulse 
"LT = One LOW Level Pulse 
X = Don’t Care 
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Function Tables (Continued) 


’123 Dual Retriggerable One-Shots with Clear 
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H = HIGH Level 
L = LOW Level 

t = Transition from LOW-to-HIGH 
i = Transition from HIGH-to-LOW 
-TL = One HIGH Level Pulse 
"LT = One LOW Level Pulse 
X = Don’t Care 


Connection Diagrams (Continued) 
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Function Tables (Continued) 


Connection Diagrams (Continued) 


'221 Dual One-Shots with Schmitt Trigger Inputs 


Inputs 

Outputs 

Clear 

A 

B 

Q 

Q 

L 

X 

X 

L 

H 

X 

H 

X 

L 

H 

X 

X 

L 

L 

H 

H 

L 

T 


IX 

H 

i 

H 

XL 

"LX 

T 

L 

H 

XL 

IX 


8601 


Inputs 

Outputs 

A1 

A2 

B1 

B2 

Q 

Q 

H 

H 

X 

X 

L 

H 

X 

X 

L 

X 

L 

H 

X 

X 

X 

L 

L 

H 

L 

X 

H 

H 

L 

H 

L 

X 

t 

H 

XL 

1X 

L 

X 

H 

t 

XL 

“IX 

X 

L 

H 

H 

L 

H 

X 

L 

T 

H 

XL 

“IX 

X 

L 

H 

T 

XL 

“LX 

H 

i 

H 

H 

XL 

“LX 

i 

i 

H 

H 

XL 

IX 

i 

H 

H 

H 

XL 

“LX 


H = HIGH Level 
L = LOW Level 

t = Transition from LOW-to-HiGH 
J. = Transition from HIGH-to-LOW 
JT. = One HIGH Level Pulse 
l_r = One LOW Level Pulse 
X = Don’t Care 

Applications 

The following circuits are shown with generalized one-shot 
connection diagram. 


NOISE DISCRIMINATOR (Figure 8) 

The time constant of the one-shot (0-S) can bo adjusted so 
that an input pulse width narrower than that determined by 
the time constant will be rejected by the circuit. Output at Q 2 


54LS221 (J, W); 74LS221 (N) 

Rext/ 

Vcc Cext 1 Cext 1 01 02 CLR 2 B2 A 2 



9601 (J, W); 8601 (N) 


I Cx 1 

1 I 1 



will follow the desired input pulse, with the leading edge 
delayed by the predetermined time constant. The output 
pulse width is also reduced by the amount of the time con- 
stant from Rx and Cx- 


Vcc 



FIGURE 8. Noise Discriminator 
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FIGURE 8. Noise Discriminator (Continued) 


FREQUENCY DISCRIMINATOR (Figure 9) 

The circuit shown in Figure 9 can be used as a frequency- 
to-voltage converter. For a pulse train of varying frequency 
applied to the input, the one-shot will produce a pulse con- 


stant width for each triggering transition on its input. The 
output pulse train is integrated by Ri and to yield a wave- 
form whose amplitude is proportional to the input frequency. 
(Retriggerable device required.) 



ViN o-s 


FIGURE 9. Frequency Discriminator 


ENVELOPE DETECTOR (Figures 10a and 10b) 

An envelope detector can be made by using the one-shot’s 
retrigger mode. The time constant of the device is selected 
to be slightly longer than the period of each cycle within the 
input pulse burst. Two distinct DC levels are present at the 
output for the duration of the input pulse burst and for its 



absence (see Figure 10a). The same circuit can also be 
employed for a specific frequency input as a Schmitt trigger 
to obviate input trigger problems associated with hysteresis 
and slow varying, noisy waveforms (see Figure 10b ). (Re- 
triggerable device required.) 
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FIGURE 10b. Schmitt Trigger 
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FIGURE 10a. Envelope Detector (Retriggerable Device Required) 
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PULSE GENERATOR (Figure 11) 

Two ono-shots can be connected together to form a pulse the frequency developed at output Qi. Rxa and Cx 2 of 

generator capable of variable frequency and independent 0-S2 determine the output pulse width at 62 . (Retriggera- 

duty cycle control. The Rxi and Cxi of 0-SI determine ble device required.) 



TL/F/7508-29 




DUTY CYCLE = 


Rx2 0x2 
Rxi 0x1 

1 

K RX1 0x1 


FIGURE 11. Pulse Generator (Retriggerable Device Required) 

Note: K is the multiplication factor dependent of the device. Arrow indicates edge-trigger mode. 


DELAYED PULSE GENERATOR WITH OVERRIDE TO 
TERMINATE OUTPUT PULSE (Figure 12) 

An input pulse of a particular width can be delayed with the 
circuit shown in Figure 12. Preselected values of Rxi and 
Cxi determine the delay time via 0-SI, while preselected 


values of Rx 2 and Cx 2 determine the output pulse width 
through 0-S2. The override input can additionally serve to 
modify the output pulse width. 
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FIGURE 12. Delayed Pulse Generator with Override to Terminate Output Pulse 


1-29 






AN>372 


MISSING PULSE DETECTOR (Figure 13) 

By setting the time constant of 0-S1 through Rxi and Cxi 
to be the least one full period of the incoming pulse period, 
the one-shot will be continuoi^ly retriggered as long as no 
missing pulse occurs. Hence, Qi remains LOW until a pulse 


Vcc 

0 


is missing in the incoming pulse train, which then triggers 
0-S2 and produces an indicating pulse at O 2 . (Retriggera- 
ble device required.) 
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FIGURE 13. Missing Pulse Detector (Retriggerable Device Required) 


PULSE WIDTH DETECTOR (Figure 14) 

The circuit of Figure 14 produces an output pulse at Vqut 
the pulse width at V|n is wider than the predetermined pulse 
width set by Rx and Cx- 


Vcc 
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TL/F/7508-36 

FIGURE 14. Pulse Width Detector (Continued) 

BAND PASS FILTER (Figure IS) 

The band pass of the circuit is determined by the time con- (D-FF) clocks HIGH only when the cutoff frequency of 0-S2 

stants of the two low-pass filters represented by 0-SI and has been exceeded. The output at Q 3 is gated with the de- 

0-S2. With the output at Q 2 delayed by C, the 0-flip flop layed input pulse train at Q 4 to produce the desired output. 

(Retriggerable device required.) 


Vcc 




TL/F/7508-37 


-jTJiJiJTannjiiiri^^ 

■_n_JLJLJuiJinjirT_jL_rL_ri_ 



'jTjnjiJiJiJinjiii__njij^ ■ 



FIGURE 15. Band Pass Filter (Retriggerable Device Required) 
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FM DATA SEPARATOR (Figure 16) 

The data separator shown in Figure 16 is a two-time con- 
stant separator that can be used on tape and disc drive 
memory storage systems. The clock and data pulses must 
fall within prespecified time windows. Both the clock and 
data windows are generated in this circuit. There are two 
data windows: the short window is used when the previous 
bit cell had a data pulse in it, while the long window is used 
when the previous bit cell had no data pulse. 

If the data pulse initially falls into the data window, the 
— SEP DATA output returns to the NAND gate that gener- 
ates the data window, to assure that the full data is allowed 
through before the window times out. The clock windows 
will take up the remainder of the bit cell time. 

Assume all one-shots and flip-flops are reset initially and the 
-t-READ DATA has the data stream as indicated. 


With 0-SI and 0-S2 inactive, -l-CLK WINDOW is active. 
The first -I- READ DATA pulse will be gated through the 
second AND gate, which becomes — SEP CLK for triggering 
of the R-S FF and the one-shots. With the D-FF off, 0-S1 
will remain reset. The — SEP CLK pulse will trigger 0-S2, 
whose output is sent to the OR gate, and its output be- 
comes -I- DATA WINDOW to enable the first AND gate. The 
next pulse on -I- READ DATA wil be allowed through the first 
AND gate to become — SEP DATA. This pulse sets the R-S 
FF, whose HIGH output becomes the data to the D-FF. The 
D-FF is clocked on by 0-S2 timing out and -FOLK WIN- 
DOW becoming active. Q 4 will hold 0-S2 reset and allow 
0-S1 to trigger on the next clock pulse. 
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FIGURE 16. FM Data Separator 
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The next clock pulse (the second bit cell) is ANDed with 
+ CLK WINDOW and becomes the next — SEP CLK, which 
will reset the R-S FF and trigger 0-SI. As 0-SI becomes 
active, the + DATA WINDOW becomes active, enabling the 
first AND gate. With no data bit in the second bit cell, the 
R-S FF will remain reset, enabling the D-FF to be clocked 
off when +DATA WINDOW falls. When the D-FF is 
clocked off, Q 4 will hold 0-SI reset and allow 0-S2 to be 
triggered. 

The third clock pulse (bit cell 3) is ANDed with +CLK WIN- 
DOW and becomes — SEP CLK, which continues re- 


setting the R-S FF and triggers 0-S2. When 0-S2 be- 
comes active, +DATA WINDOW enables the first AND 
gate, allowing the data pulse in bit cell 3 to become — SEP 
DATA. This —SEP DATA will set the R-S FF, which en- 
ables the D-FF to be clocked on when + DATA WINDOW 
falls. When this happens, Q 4 will hold 0-S2 reset and allow 
0-SI to trigger. This procedure continues as long as there 
is clock and data pulse stream present on the +READ 
DATA line. 



FIGURE 16. FM Data Separator (Continued) 


PHASE-LOCKED LOOP VCO (Figure 17) 

The circuit shown in Figure 17 represents the VCO in the 
data separation part of a rotational memory storage system 
which generates the bit rate synchronous clocks for write 
data timing and for establishing the read data windows. 

The op-amp that performs the phase-lock control operates 
by having its inverting input be driven by two sources that 
normally buck one another. One source is the one-shot, the 
other source is the phase detector flip-flop. When set, the 
one-shot, through an inverter, supplies a HIGH-level voltage 
to the summing node of the op-amp and the phase detector 
FF, also through an inverter, supplies a canceling LOW-lev- 
el input. 

It is only when the two sources are out of phase with each 
other, that is one HIGH and the other LOW, that a positive- 
or negative-going phase error will be applied to the op-amp 
to effect a change in the VCO frequency. Figure 17 illus- 
trates the process of phase-error detection and correction 
when synchronizing to a data bit pattern. The rising edge of 
each pulse at DATA+PLO clocks the one-shot LOW and 
the phase detector FF HIGH. Since both outputs are still 
bucking each other, no change will be observed at the 


phase-error summing node. When the one-shot times out, if 
this occurs after the 2F clock has reset the phase detector 
FF to a LOW output, a positive pulse will be seen at the 
summing node until both the one-shot and the FF are reset. 
Any positive pulse will be reflected by a negative change in 
the op-amp output, which is integrated and reduces the pos- 
itive control voltage at the VCO input in direct proportion to 
the duration of the phase-error pulse. A negative phase-er- 
ror pulse occurs when the phase detector FF remains set 
longer than the one-shot. 

Negative phase-error pulse causes the integrated control 
voltage to swing positive in direct proportion to the duration 
of the phase-error pulse. It is recommended that a clamping 
circuit be connected to the output of the op-amp to prevent 
the VCO control voltage from going negative or more posi- 
tive than necessary. A back-to-back diode pair connected 
between the op-amp and the VCO is highly recommended, 
for it will present a high impedance to the VCO input during 
locked mode. This way, stable and smooth operation of the 
PLO circuit is assured. 
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FIGURE 17. Phase-Locked Loop Voltage Controlled Oscillator 
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Guide to ALS and AS 

INTRODUCTION 
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Application Note 476 
Walt Sirovy 



Since the introduction of the first bipolar Transistor-Transis- 
tor Logic (TTL) family (DM54/74), system designers have 
wanted more speed, less power consumption, or a combi- 
nation of the two attributes. These requirements have 
spawned other logic families such as the DM54/74L (low 
power), DM54/74LS (low power Schottky), DM54/74S 
(Schottky), etc., in order to give the system designers some 
choice. 

The most common way of comparing logic families is by 
using their speed-power products. Figure 1 displays a 
graphical representation of the logic families now available. 
The addition of the Advanced logic families broadens the 
spectrum of speed/power characteristics. This will allow the 
system designer to optimize his system’s speed/power 
product by using performance budgeting. Performance bud- 
geting is the intermixing of logic families to achieve the best 
speed/power product for a design. This is possible since 
bipolar logic families are designed to be fully compatible 
with each other. When the designer uses performance bud- 
geting he is trading power consumption for speed. The de- 
signer identifies the speed critical paths and uses the fast- 
est products to optimize the system's speed. For all other 
non-critical speed paths, the logic family with the best 
speed/power product should be used to optimize his sys- 
tem’s power consumption. Since no other family offers the 
speed capability of AS and the low power of ALS, these 
families are the best choice when performance budgeting. 



SPEED (ns) 

TL/F/9158-1 

FIGURE 1. Speed Power Product Comparison 

Each of the logic families is a compromise between speed 
and power consumption. Since the speed/power product is 
approximately a constant, a decrease in the power con- 
sumption must be traded off in a slowing down of the device 
and vice versa. The power consumption of a device is the 
easiest to control. By simply increasing the resistive values 
in the circuit the power consumption can be decreased. 
The device speed can be handled in a similar manner. The 
speed of a device is limited by the charge stored in the 
transistors of the circuits. The time to remove this charge is 
proportional to the capacitance of the transistor and the cur- 
rent supplied. In the early speed improvements, the current 
aspect of this relationship was involved. A simple decrease 
in the resistive values in the circuits was done. This did help 
the speed but it greatly increased the power consumption. 
The advent of the Schottky transistor helped increase the 


device speed. The Schottky transistor adds a Schottky 
clamp diode between the base and collector of the transis- 
tor. The Schottky clamp diode has a lower forward voltage 
(about 0.47) than the base-collector junction diode (about 
0.5V). When the transistor is turned on the base current 
drives the transistor toward saturation and the collector volt- 
age drops. This causes the Schottky clamp diode to con- 
duct and divert some of the base current from the base-col- 
lector junction of the transistor. This clamp diode prevents 
the transistor from going into deep saturation. This allows 
the transistor to recover quickly by decreasing the transistor 
storage time. The Schottky logic families (DM54/74S, 
DM54/74LS) used the Schottky transistor and low values of 
resistors to achieve their high speeds. 

Now NSC has introduced the Advanced Low Power 
Schottky (ALS) and the Advanced Schottky (AS) logic fami- 
lies. These families use a reduced transistor size, advanced 
process technology, and innovative design techniques to 
achieve the improved device speeds. This article will dis- 
cuss various aspects of the Advanced logic families includ- 
ing design goals, application goals, circuit design enhance- 
ments, family features, and some helpful application tips. 

ADVANCED LOGIC FAMILIES DESIGN GOALS 

For the Advanced logic families our main design goal was to 
reduce the power consumption while improving the speed 
of the parts. We also set the requirement that the Advanced 
logic parts be pin for pin compatible with existing logic fami- 
lies to allow ease of system upgrading and interfacing with 
existing products. 

The design goals for ALS family were to produce a com- 
plete logic family which would achieve one half the propaga- 
tion delays of DM54/74LS at one half the power dissipation 
of DM54/74LS and improve the capability of the outputs to 
drive 50 to 100n lines. 

For the AS family the design goal was to produce a com- 
plete logic family which would achieve one half the propaga- 
tion delays of DM54/74S at one third the power dissipation 
of DM54/74S. 

We set some goals for both Advanced logic families that 
were more application related because of our experience 
with other logic families. These goals were to improve the 
input characteristics and line driving capability, reduce inter- 
nally generated supply current spikes, eliminate parasitic 
failure modes and decoding glitches, and provide better 
electro-static discharge protection. 

AN OVERVIEW OF THE ADVANCED LOGIC FAMILIES 

The Advanced logic families (ALS & AS) have included most 
of the functions now present in the DM54/74LS and 
DM54/74S families. Some additions have been made to the 
Advanced families over the DM54/74LS and S families in 
order to make the families more complete. Both of the Ad- 
vanced families have added a better (more complete) selec- 
tion of octal bus transceivers, transparent latches and D- 
type flip-flops. A series of logic gate drivers (800 series) 
have been added to the ALS family. These devices have 
increased logic high and low current capabilities which allow 
the driving of high capacitive lines. These drivers have also 
been added to the AS family but have been designated the 
1000 series. The ALS family has also added a series of gate 
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buffers (1000 series) which increase the fanout of these 
devices by increasing the logic low and high driving capabili- 
ties (but not as much as the 800 series). 

The datasheets for the Advanced Logic devices have been 
improved in order to more accurately reflect application re- 
quirements and to reduce the need for special testing. The 
supply voltage range for the commercial products has been 
defined as 10% (4.5V to 5.5V) instead of 5% as all other 
bipolar logic have done in the past. The high level output 
voltage specification has been changed to Vcc-2 to allow 
easier interfacing with CMOS parts which have Vcc sensi- 
tive thresholds and to better reflect the actual operation of 
the parts. The output drive current (Iq) is measured at a 
forcing voltage of 2.25V instead of OV used by other logic 
families. This demonstrates that the Advanced logic families 
have sourcing capability through the threshold level of the 
next gate. The low level input current (liJ specification has 
been reduced from -400 jiA used for DM54/74LS to —100 
;aA for ALS. This indicates that ALS devices’ I|l current is 
less of a dominant factor in the limiting of device fanout. 
Current sinking capability (Iql) for the AS family of 
TRI-STATE devices has been substantially increased (20 to 
48 mA) over the DM54/74S family to allow the connection 
of these parts to a heavily loaded bus. The dynamic charac- 
teristics (propagation delays, etc.) have been specified over 
the supply voltage and temperature range. Also the output 
load used to test the dynamic characteristics has been sim- 
plified to allow easier construction of hardware for automat- 
ic test equipment and still reflect in-circuit operation. These 
items should give the designer a higher confidence level of 
the product used in his systems. Table 1 shows a compari- 
son between ALS/AS and LS/S product. Appendix A in- 
cludes generic datasheets for ALS and AS family of prod- 
ucts. 


TABLE 1. Family Comparison 


Logic 

Family 

Typical 

Delay 

(ns) 

Typical 

Power 

(mW) 

lOL 

Max 

(mA) 

l|L 

Max 

(mA) 

LSSTD 

8 

2 

8 

-0.4 

LSTS 

8 

6 

24 

-0.4 

HC 

8 

— 

4 

-0.001 

ALS STD 

4 

1.3 

8 

-0.1 

ALS BUFFER 

4 

3 

24 

-0.1 

54S 

3 

20 

20 

-2.0 

AS 

1.5 

7.6 

20 

-0.5 

AS BUFFER 

2 

8 

48 

-0.5 


Vcc = 5V. Cl = 15 pF 

CIRCUIT DESIGN ENHANCEMENTS 


One of the design enhancements of the Advanced logic 
families is the improvement of the input threshold voltage. 
Figures 4 (ALS schematic) and 5 (AS schematic) are used 
for reference for the following discussion. The input thresh- 
old is determined by the following equation. 

Vthreshold = Vbe(Q2) + Vbe(Q3) + Vbe(Q4) - Vbe(QI) 
The typical VBE of these transistors is 0.7V. Therefore the 
typical threshold voltage is 1 AM. This optimizes the thresh- 
old point between the high and low level input voltages. This 
provides maximum noise immunity. Figure 2 demonstrates 
the threshold enhancement. 


Another of the design enhancements is the use of a PNP 
transistor in the input circuitry. The use of the PNP transistor 
reduces the typical I|l of these circuits (-10 jaA for ALS 
and -50 /xA for AS). When using a PNP transistor the 
equation for I|l becomes; 



0.2 04 0.6 03 10 U U 1.6 


VI - INPUT VOLTAGE -V 
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FIGURE 2. V|N vs Vqut 

Past logic families which used diodes or NPN transistors at 
the inputs had higher I|l since they lacked the gain (hpe) of 
the PNP transistor. The PNP transistor of the Advanced 
families effectively eliminates the I|l current from being a 
dominant limiting factor in device fanout. The fanout con- 
straints are now primarily associated with AC loading. 

The input clamping and electrostatic discharge protection 
methods have also been improved. Past circuits have used 
diodes to do the negative voltage clamping action. The Ad- 
vanced logic circuits use a Schottky transistor with the base 
and the emitter shorted to ground. The forward resistance 
of the base-collector is less than the diodes used in previ- 
ous logic families. This lower resistance allows higher cur- 
rents to be absorbed. This has improved the electrostatic 
discharge resistance from less than 1000V to 4000V. This 
gives the Advanced logic families a non-sensitive rating for 
the MIL-M-38510 people. 

The lower output characteristic has been improved by the 
addition of the transistor (Q9) for the AS parts and the diode 
(D3) for the ALS. These elements provide additional base 
drive for the lower output transistor (Q5) when the output 
transitions from a high to low state. Thus the transistor pair 
Q3 and Q5 acts as a darlington pair. The AS parts use a 
transistor instead of the diode because of the higher drive 
requirements. Figure 3 shows the Advance families output 
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Vo - OUTPUT VOLTAGE (V) 
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FIGURE 3. Low Logic Level Vqut vs Iqut 
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characteristic compared to the old Schottky families. Note 
that the current sink capability of the AS family takes off at 
1.5V while the DM54/74S family remains flat. The ALS 
graph shows a similar characteristic but the break point is 
1.8V. 

The Advanced logic families Include the output shaping cir- 
cuit used in most modern bipolar logic families. This circuit 
consisting of transistor Q4, resistor R7 and resistor R8 
helps to turn off the low output transistor Q5 during the low 
to high output transition. The diode D7 is used to help turn 
off the upper output transistor (Q7). 


The AS circuits incorporate additional circuitry to reduce 
current supply spikes. During a low to high transition a sup- 
ply current spike can be produced because the lower output 
transistor (05) remains temporarily on. This can increase 
the power consumed by the circuit especially at high fre- 
quencies. The lower output transistor remains on because 
of charge being coupled by this transistor’s base-collector 
capacitance. The circuitry used to eliminate this problem is 
the addition of a transistor (Q9), two diodes (D8 & D1 1), and 
two resistors (R9 & RIO). This circuit has been named the 
Miller killer. The diode {D8) is used as a capacitor to couple 
charge into the base of the transistor, Q9, during a low to 
high transition of the output. Thus Q9 turns on providing a 
means of turning off the lower output transistor (Q5). This 
circuitry is not required for most ALS devices due to the 
lower frequency of operation and smaller output structures. 

APPLICATION RELATED DESIGN IMPROVEMENTS 

A major consideration in the layout of the Advanced logic 
families was their response to negative transients. The Ad- 
vanced logic families have high transition rates which can 
generate large reflections (-2.5 volts) when terminated into 
a high impedance. A method of limiting reflections is to use 
a clamp diode. All the Advanced logic devices include 
Schottky clamp diodes on both the inputs and outputs. 
These clamp diodes may have to handle peak currents of 
30 to 60 mA. At these currents substrate junctions will be- 
come forward biased. 

Figure 6 shows a cross sectional view of the area of an 
Advanced logic device where a negative transient may be a 
problem. A negative transient on an input or output tank (the 
structure in the center) will forward bias the substrate to N 
epi junction. This will form a parasitic NPN transistor be- 
tween adjacent structures. If the adjacent structure is an 
input or output the only impact will be an increase in the 
leakage current. Since most of the devices have an active 
totem pole output design a logic state change does not hap- 
pen. If the adjacent structure is a collector of an internal 
transistor the increase in the leakage current may cause a 
logic state change from a high logic state to a low logic 
state. This state change in a combinational logic part can 
propagate to the output and cause a glitch which can affect 
the system performance. If the adjacent transistor is part of 
a flip-flop a change in the logic state can happen. This can 
cause a sequential error in the system. 


INTERNAL NEGATIVE CURRENT ADJACENT 

TRANSISTER TRANSIENT (INPUT INPUT OR 

COLLECTOR DR OUTPUT) OUTPUT 
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FIGURE 6. Parasitic Failures Modes 
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Figure 7 demonstrates the method we use to minimize this 
problem. A grounded N+ guard ring around all input and 
output transistors is included. The guard ring increases the 
spacing between the two structures thus reducing the effi- 
ciency of the parasitic transistor. The grounded guard ring 
also acts as an energy well which collects the majority of 
the electrons injected by the parasitic transistor. An exam- 
ple of the amount of protection achieved can be demon- 
strated by looking at the ALS74. Without the guard ring this 
device will change state with only -5 mA input current. With 
a guard ring the device can withstand in excess of -35 mA 
input current with no change in logic state and only a few 
tenths of a volt degradation of the high state logic level. 
Another problem associated with older logic families is de- 
coding glitches. The old method of decoding is demonstrat- 
ed in Figure 8. A decoding glitch occurs when the A and B 
inputs are at a high logic level and the select input tran- 
sitions from a low to high logic level. The propagation delay 
from a high to a low logic level is faster for the inverting gate 
than the propagation delay from a low to high logic level is 
for the non-inverting gate. This causes both the SEL and the 
SEL' lines to be at a low logic level for a short time. If both 
these lines are at a low logic level at the same time the Y 
output will transition to a low logic level even if the A and B 
inputs are at a high logic level. With the circuit used for the 
Advanced logic families (Figure 9) the SEL' line cannot go 
to a low logic level until the SEL line goes to a high logic 
level since the SELECT and SEL lines are logicaily connect- 
ed with a NAND gate. 



TL/F/9158-8 

FIGURE 8. Old Method of Decoding 
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FIGURE 9. New Method of Decoding 


PROCESS DESCRIPTION 

A major factor which allowed us to meet our design goals is 
the Advanced Schottky process. The Advanced Schottky 
process uses oxide isolation and ion implantation. This al- 
lows the physical size of the transistors to be reduced. 
Figure 10 shows the size comparison between a junction 
isolated and oxide isolated transistors. The oxide isolated 
transistor is more than half the size of the junction isolated 
transistor. This reduction in size provides higher packing 
density and, most important, smaller active junction areas 
(2.5)11. emitter width). The oxide isolated structure has much 
smaller capacitance due to the reduced geometries thus 
improving the speed/power performance (5 GHz FT). 
Figure 11 shows a cross sectional view comparison be- 
tween the junction and oxide isolation processes. In the ox- 
ide isolated process the emitter of the transistor contacts 
the oxide isolation directly (walled emitter). This greatly re- 
duces the side wall capacitance since the capacitance is 
inversely proportional to the dielectric constant and dielec- 
tric constant between silicon/oxide is much smaller than the 
dielectric constant between two sections of silicon. 

Ion implantation is a technique of introducing impurities by 
bombarding the host material with a beam of ions. This 
technique is superior to the deposition method used in pre- 
vious processes because it is easier to control the amount 
of impurities introduced into the silicon. The deposition 
method relies on control of diffusion time, diffusion tempera- 
ture, gasflow rate and surface cleaniness. Ion implantation 
relies on the control of only current and voltage of the ma- 
chine. 

Figure 12 is a lengthwise cross sectional view of the oxide 
isolated transistor. From this figure it can be seen that the 
limiting factor of the size of the transistor is the metal inter- 
connects and the spacing between the metal. 
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FIGURE 10. Top View of Junction and Oxide Isolated Transistors 
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FIGURE 11. Cross Sectional View of Oxide Isolated Transistor 
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FIGURE 12. Cross Sectional View of Oxide Isolated Transistor 
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NOISE CONSIDERATIONS 

When a digital system is being designed, the designer works 
with a perfect mathematical system. Once the designer 
starts to layout his design he enters the real world where 
everything is not perfect. There are pitfalls in the laying out 
circuits that will make a perfectly good logic circuit work 
incorrectly and unpredictably. One of the major considera- 
tions in the layout of a circuit is noise. Noise is extraneous 
currents and voltages introduced into or produced by the 
circuit. When slower circuits are used consideration of noise 
is not as important as it is for fast circuits such as the Ad- 
vanced Logic families. This is true because the slower cir- 
cuits take longer to respond to noise and characteristically 
noise is pulses of short duration. The Advanced Logic fami- 
lies have addressed noise produced by the device itself, as 
mentioned previously, so it will not be addressed here. 
Noise can be introduced by several methods: external to the 
system, cross talk between lines, power supply spikes and 
line reflections. Each of these problems will be examined 
and solutions presented. 

NOISE MARGIN 

Each logic family has a certain amount of noise margin. 
Noise margin is the voltage amplitude of an extraneous sig- 
nal that can be added to the input level of a logic circuit 
before change in the output logic voltage level could occur. 
Worst case noise margin is defined as the difference be- 
tween the minimum high voltage [Vqh (2.5\/)] minus the 
maximum input high voltage [V|h (2V)] or the maximum in- 
put low voltage [V|l (0.8V)] minus the maximum output low 
voltage [Vql (0.5V)] whichever is smaller. For the ALS and 
AS families these numbers turn out to be 0.5 and 0.3 volts 
respectively. 

POWER SUPPLY SPIKES 

Power supply spikes can be introduced to the system exter- 
nally or generated internally. As gates switch from one logic 
state to another, their current drain on the supply will 
change. The more gates that switch at the same time the 
greater the current drain on the supply will be. The speed of 
the changes is also a factor as will be demonstrated. These 
current changes produce voltage variations because of sup- 
ply line resistance and inductance. 

In most designs the supply lead inductance is the dominant 
factor. For a current change di in time dt with a lead induc- 
tance of L, the resulting noise voltage is defined as V = 
L[di/dt]. For a octal ALS buffer the current change can be 
10 mA, the transition time can be 3 ns, and for a 15 cm line 
on a printed circuit board the inductance can be 0.1 p,H. 
This will give a noise pulse of 333 mV. With several circuits 
switching at the same time this could produce a problem. 
The solution to the problem is to include several decoupling 
capacitors evenly distributed around the board. Ceramic 
disc capacitors of 0.01 jaF are often used. If a 0.01 jaF ca- 
pacitor is used in the above example the noise pulse would 
be greatly reduced. For a capacitor C and a current change 
di in the time dt the voltage change is represented by V = 
[(di) (dt)]/C. This gives a noise pulse of 3 mV. Usually one 
capacitor for every five ICs is sufficient. If more high power 
ICs (buffers and line drivers) are used a one to one ratio of 
capacitor to ICs might be required. Since the transition time 
of AS devices is so fast, each 1C should have a bypass 
capacitor. These capacitors are inexpensive and will greatly 
increase the reliability of your design. 


LINE REFLECTIONS 

Line reflection is another source of noise. Line reflection is 
caused by a difference in the impedance of the transmission 
line and the resistance of the line load. Each transmission 
line has a characteristic impedance which is the initial resist- 
ance seen by a signal entering the line. 

Lets consider a simple circuit which includes a voltage 
source, a switch, a transmission line and a resistive load. 
The characteristic impedance of the transmission line is Z 
and the resistive load is R. The resistive load, R, can be 
referred to as the terminating resistance. When the switch is 
closed the initial current flowing into the line will be I = V/Z. 
A current step of magnitude I and voltage step of V flows 
down the transmission line. The current required by the load 
at the end of the transmission line is V/R. If the characteris- 
tics impedance of the transmission line does not equal the 
load resistance a partial reflection of the signal will occur. 
One can define a reflection coefficient (Rho) as the reflect- 
ed voltage amplitude divided by the incident voltage ampli- 
tude. It can be mathematically shown that the Rho = [ R - 
Z]/[R + Z]. If R equals 0 (short circuit) the Rho equals -1. 
If R equals infinity (open circuit) the Rho equals 1. If R = Z 
the Rho equals 0 which indicates that there will be no reflec- 
tion. The magnitude of the voltage at the load resistance is 
initially V(1 -I- Rho). If a reflection initially occurs, further 
reflections will occur until I = V/R. Possible waveforms are 
shown in Figure 13. 



R<2 R>2 
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FIGURE 13. Waveforms for Improperly 
Terminated Transmission Lines 

It can be shown that the duration of each reflection is equal 
to twice the time it takes for the signal to propagate down 
the transmission line. Generally, gates do not respond to a 
signal that is shorter than the propagation delay of device 
itself. A good rule of thumb to use to determine if a transmis- 
sion line requires termination is if the time required for the 
signal to propagate down the transmission line is greater 
than one quarter of the propagation delay of the device the 
line should be terminated. 

Lets calculated the maximum line length for some Ad- 
vanced Logic family devices. Lets assume that the signal 
travels down the line at the speed of light (3 X 10 to the 
eight m/s). The maximum line length is the speed of light 
times one quarter the propagation delay of the device. The 
propagation delay of an ALS gate is about 4 ns. This would 
give a safe maximum length of the line of 0.3m (about 1 ft). 
The propagation delay of an AS gate Is about 2 ns. This 
would give a safe maximum length of the line of 0.15m 
(about 0.5 ft). 

Another method of termination of a transmission line is a 
series termination. It can be shown that the initial step re- 
ceived at an open circuit termination is twice the input step. 
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If we have a series resistor at the transmitter that is equal to 
the characteristic impedance of the line the reflection would 
be absorbed by the series resistance. This method requires 
a high impedance receiver but uses less power than the 
previous method. 

CROSS TALK 

Cross talk is the coupling of a signal from one line to an 
adjacent line. It is caused by the mutual inductance and 
capacitance between signal lines. Long parallel lines are the 
most susceptible to this problem. To minimize the effects of 
cross talk, proper shielding, grounding and decoupling 
should be done. On lines which may be particularly sensitive 
to cross talk, the distance between these lines should be 
increased. 

Use flat cable with alternate signal/ground wires, coaxial 
cable, signal lines (PCS track) above ground plane with the 
minimum distance between lines equal to the distance be- 
tween ground plane and signal plane, or twisted pairs to 
minimize cross talk. 


N = # of wired-OR outputs 
r, _ Vcc(max) - VoL 

Iol-MxI,l 

P ^ VcC(min) ~ Vqh 

N X loH + M X l|H 
M = # of inputs being driven 
I|L = LOW level input current 
I|H = HIGH level input current 
Vql = output LOW voltage (0.5V) 
Vqh = output HIGH voltage (2.5) 
Iql = LOW level fanout current 
■oh = IcEX = output HIGH current 


Example: Two ALS03 gate outputs driving three LS gates. 
„ 5.25V - 0.5V 

8mA-3x0.4mA~® 

4.75V -2.5V 

(max) 2x0.1 mA + 3x0.02 mA 


Unused Inputs 

Unused inputs which are left open circuited can be a source 
of noise. An open circuited input settles at the threshold 
voltage of that node. It can act as an antenna and accept a 
signal. To avoid this problem any unused input should be 
tied to a potential that will not cause a logic error. For exam- 
ple, unused inputs of AND gates, NAND gates, and active 
low presets and clears of flip-flops should be tied to a high 
potential. Unused inputs of NOR gates should be tied to 
ground. Unused inputs that are tied to a high potential can 
be connected directly to the supply voltage as long as the 
5.5V maximum is not exceeded. A better method is to con- 
nect unused inputs to a high potential through a resistor 
(1 kn or greater) to the supply voltage. This will give some 
protection in case this input is shorted to ground. Several 
inputs can be connected to this resistor. 

Open-Collector Outputs 

All open collector outputs, whether used alone or in a wired- 
OR configuration, requires an external pull-up resistor. The 
resistor value is dependent upon the fanout of the OR tie 
and the number of devices in the OR tie. R(min) is deter- 
mined so that if only one output is LOW the maximum allow- 
able OR tie fanout is not surpassed. The R(max) value is 
calculated with all the OR tied outputs HIGH to sustain the 
necessary Vqh- 


The R range for the pull-up is between 698 and 16 ktl. The 
lower resistor values will provide faster speeds while the 
higher resistances give lower power dissipation. 

SUMMARY 

• Pin compatible with other 5V bipolar families 

• Faster propagation delays 

• Lower power consumption 

• Better selection of octal bus transceivers, transparent 
latches, and D-type flip-flops 

• Addition of series of line drivers 

• Addition of series of buffers 

• Dynamic characteristics specified over supply voltage 
and temperature range 

• Improved input threshold voltage 

• Improved ESD protection 

• Better pin-to-pin isolation 

• Elimination of decoding glitches 
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Recommended Operating Conditions Advanced Schottky 


Symbol 

Parameter 

Standard 

Output 

Buffer 

Output 

Bus Driver 
Output 

Units 

Min 

Max 

Min 

Max 

Min 

Max 

Vcc 

Supply Voltage 

54/74AS 

4.5 

5.5 

4.5 

5.5 

4.5 

5.5 

V 

V|H 

High Level Input Voltage 

54/74AS 

2 


2 


2 


V 

V|L 

Low Level Output Voltage 

54/74AS 


0.8 


0.8 


0.8 

V 

lOH 

High Level Output Current 

54AS 


-2 


-12 


-40 

mA 

74AS 


-2 


-15 


-48 


High Level Output Voltage 

54/74AS 


5.5 


5.5 


5.5 

V 

lOL 

Low Level Output Current 

54/74AS 


20 


32 


40 

mA 

74AS 


20 


48 


48 

Ta 

Operating Free-Air Temperature 

54AS i 

-55 

125 

-55 

125 

-55 

125 

°C 

74AS 

0 

70 

0 

70 

0 

70 


Note 1: For open-collector parts. 


Electrical Characteristics Advanced Schottky 


Symboi 

Parameter 

Conditions 

Standard Output 

Buffer Output 

Bus Driver Output 

Units 

Min 

Typd) 

Max 

Min 

Typd) 

Max 

Min 

Typd) 

Max 

V|K 

Input Clamp 
Voltage 

Vcc = 4.5V 
l| = -18 mA 

■ 

■ 

-1.2 



-1.2 



-1.2 

V 

VOH 

High Level 

Output Voltage 

1 

<> II 

>o 

■ 

■ 


2.4 

3.2 


2 

3.2 


V 

Vcc = 4.5V to 5.5V 

Iqh = -2 mA 

< 

o 

o 

1 

ro 

■ 


< 

o 

o 

1 

ro 



CM 

1 

o 

o 

> 



•oh 

High Level Output 
Current 



n 

0.1 



0.1 



0.1 

mA 

VoL 

Low Level Output 
Voltage 


■ 

0.35 

0.5 


0.35 

0.5 


0.35 

0.5 

V 

■ 

Input Current at 
Maximum Input 
Voltage 


■ 

■ 

0.1 



0.1 



0.1 

mA 

l|H 

High Level Input 
Current 

Vcc = 5.5V 

V| = 2.7V 

■ 

■ 

20 



20 



20 

/nA 

l|L 

Low Level Input 
Current 

Vcc = 5.5V 

V| = 0.4V 

■ 

■ 

-0.5 



-0.5 



-0.5 

mA 

•o 



-30 

■ 

-112 

-30 


-112 

-30 


-112 

mA 

loZH 

Off-State Output 
Current, High Level 
Voltage Applied 


■ 

■ 




50 



50 

juA 

loZL 

Off-State Output 
Current, Low Level 
Voltage Applied 

Vcc = 5.5V 
Vo = 0.4V 

I/O Ports 






-0.5 



-0.5 

mA 

Non I/O 

■ 

■ 




-50 



-50 

ju,A 

Icc 

Supply Current 

Vcc = 5.5V 










mA 
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Functional Index/Selection Guide 


Functional Index/Selection Guide 



‘Several methods are used to represent typical values. For propagation delay typical values, the average of the typical values of the two delays are used. 
pPHLfTYPI + fpLHfTYPl j 

For power dissipation, the average of the typical values of current for all states the outputs can achieve is used (IccL. IcCH. Iccz ) This current value is multiplied by 
nominal supply voltage (5V), and in some cases divided by the number of gates, bits, etc. All other typical values are singular typicals. 


Adders 


Description 

Device Type 

Typ* Carry 
Time (ns) 

Typ* Add 
Time (ns) 

Typ* Power 
Diss./Bit 

Package 

Availability 

Page 



(mW) 

Mil 

Com 


Single 4-Bit 

54/74LS283 

12 

15 

24 

■■ 

N.M 

t 

Fuli Adders 

54/74S283 

8.5 

11 

110 

HI 

N 

t 


54/74LS83A 

12 

15 

24 

HI 

N,WM 

t 


Arithmetic Logic Units, Carry Look-Ahead Generators 


Description 

Device Type 


Typ* 

Add 

Time 

(ns) 

Typ* 

Power 

Diss. 

Total 

(mW) 

Package 

Availability 

Page 

Mil 

Com 

4-Bit ALU/ 

54/74AS181B 

5 

5 

370 


N 

3-60 

Function 

54/74S181 

7 

14 

600 


N 

t 

Generators 

54/74181 

12.5 

18 

455 


N 

t 


54/74S381 

10 

12 

525 


N 

t 


54/74AS881B 

5 

5 

370 


N 

3-193 

Carry 

54/74AS182 

5 

N/A 

115 


N 

3-69 

Look-Ahead 

54/74S182 

9 

N/A 

345 


N 

t 

Generator 

54/74AS264 

6 

N/A 

140 


N 

3-88 


54/74AS282 

6 

N/A 

130 


N 

3-97 


Buffers/Clock Drivers with Totem-Pole Outputs 


Description 

Device Type 

Low- 

Level 

Output 

Current 

(mA) 

High- 

Level 

Output 

Current 

(mA) 

Typ* 

Prop. 

Delay 

time 

(ns) 

Typ* 

Power 

Diss. 

/Gate 

(mW) 

Package 

Availability 

. 

Page 

Mil 

Com 

Dual 4-Input 

54ALS40A 


-1 



J 


2-54 

NAND Buffers 

74ALS40A 


-2.6 




N,M 

2-54 


54/74S40 


-3 


44 

J 

N 

t 


54ALS1020A 

12 

-1 



J 


2-295 


74ALS1020A 

24 

-2.6 

mm 



N.M 

2-295 

Quad 2-Input 

54ALS37A 


-1 

5 

5 




NAND Buffers 

74ALS37A 


-2.6 

5 

5 


N.M 

mSSM 


54LS37 

12 

-1.2 

10 

4.3 



t 


74LS37 

24 

-1.2 

10 

4.3 


N.M 

t 


54/7437 

48 

-1.2 

10.5 

27 


N 

t 


54ALS1000A 

12 

-1 

5 




2-279 


74ALS1000A 

24 

-2.6 

5 


■■ 

N.M 

2-279 


54AS1000A 

40 

-40 

2 

8.5 


N 

3-205 


74AS1000A 

48 

-48 

2 

8.5 

1^9 

N 

3-205 


t Please see the LS/S/TTL Logic Databook for this datasheet. 
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Buffers/Clock Drivers with Totem-Poie Outputs (Continued) 

Description 

Device Type 

Low- 

Level 

Output 

Current 

(mA) 

High- 

Level 

Output 

Current 

(mA) 

Typ* 

Prop. 

Delay 

Time 

(ns) 

Typ* 

Power 

Diss. 

/Gate 

(mW) 

Package 

Availability 

Page 

Mil 

Com 

Quad 2-Input 

54ALS28A 


-1 

3.7 

4.5 

J 


2-42 

NOR Buffers 

74ALS28A 


-2.6 

3.7 

4.5 


N.M 

2-42 


54ALS1002A 

12 

-1 

3.7 

4.5 

J 


2-281 


74ALS1002A 

24 

-2.6 

3.7 

4.5 


N.M 

2-281 


54AS1036A 

40 

-40 

2 

9.7 

J 


3-215 


74AS1036A 

48 

-48 

2 

9.7 


N 

3-215 

Quad 2-Input 

54ALS1032A 


-1 

5.5 

5.7 

J 


2-297 

OR 

74ALS1032A 


-2.6 

5.5 

5.7 


N,M 

2-297 


54AS1032A 


-40 

2.5 

14 

J 


3-211 


74AS1032A 

48 

-48 

2.5 

14 


N 

3-211 

Quad 2-Input 

54ALS1008A 


-1 

5.6 

4.7 

J 


2-289 

AND 

74ALS1008A 


-2.6 

5.6 

4.7 


N.M 

2-289 


54AS1008A 


-40 

2.5 

12 

J 


3-209 


74AS1008A 

48 

-48 

2.5 

12 


N 

3-209 

Triple 

54ALS1010A 

12 

-1 

4 

3.6 

J 


2-291 

3-Input NAND 

74ALS1010A 

24 

-2.6 

4 

3.6 


N,M 

2-291 

Triple 

54ALS1011A 

12 

-1 

6.4 

4.75 

J 


2-293 

3-Input AND 

74ALS1011A 

24 

-2.6 

6.4 

4.75 


N.M 

2-293 

Hex Buffers 

54ALS1034 

12 

-12 

4.5 

4.6 

J 


2-299 


74ALS1034 

24 

-15 

4.5 

4.6 


N,M 

2-299 


54AS1034A 

40 

-40 

2.5 

11.9 

J 


3-213 


74AS1034A 

48 

-48 

2.5 

11.9 


N 

3-213 

Hex Inverter 

54ALS1004 

12 

-12 

2.6 

3.3 

J 


2-285 

Buffers 

74ALS1004 

24 

-15 

2.6 

3.3 


N.M 

2-285 


54AS1004A 

40 

-40 

1.7 

8.5 

J 


3-207 


74AS1004A 

48 

-48 

1.7 

8.5 


N 

3-207 

Buffers/Clock Drivers with Open-Collector Outputs 



High- 

Low- 

Typ* 

Typ* 






Level 

Level 

Prop. 

Power 

Package 


Description 

Device Type 

Output 

Output 

Delay 

Diss. 

Availability 

Page 



Voltage 

Current 

Time 

/Gate 






V 

(mA) 

(ns) 

(mW) 

Mil 

Com 


Quad 2-Input 

54ALS38A 

5.5 

12 

14.5 

3.5 

J 


2-52 

NAND Buffers 

74ALS38A 

5.5 

24 

14.5 

3.5 


N.M 

2-52 


54LS38 

5.5 

12 

15 

4.3 

J 


t 


74LS38 

5.5 

24 

15 

4.3 


N.M 

t 


54/7438 

5.5 

48 

12.5 

24.4 

J 

N.M 

t 


54LS26 

15 

4 

16 

2 

J 


t 


74LS26 

15 

8 

16 

2 


N.M 

t 


54/7426 

15 

16 

13.5 

10 

J 

N 

t 


54ALS1003A 

5.5 

12 

14.5 

3.5 

J 


2-283 


74ALS1003A 

5.5 

24 

14.5 

3.5 


N.M 

2-283 

t Please see the LS/S/TTL Logic Databook tor this datasheet. 
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Functional Index/Selection Guide 


Buffers/Clock Drivers with Open-Coiiector Outputs (Continued) 



High- 

Low- 

Typ* 

Typ* 






Level 

Level 

Prop. 

Power 

Package 


Description 

Device Type 

Output 

Output 

Delay 

Diss. 

Availability 

Page 



Voltage 

Current 

Time 

/Gate 






(V) 

(mA) 

(ns) 

(mW) 

K!H 

Com 


Quad 2-Input 

54ALS33A 

5.5 

12 

13.5 

4.5 

B 


BEfl 

NOR Buffers 

74ALS33A 

5.5 

24 

13.5 

4.5 


N,M 

BiB 

Hex Buffers/ 

5407 

30 

30 

■■ 

21 

B 


t 

Drivers 

7407 

30 

40 

BIB 

21 


N,M 

t 


5417 

15 

30 

13 

21 



t 


7417 

15 

40 

13 

21 


N 

t 


54ALS1035 

5.5 

12 

12.5 

4.6 



2-301 


74ALS1035 

5.5 

24 

12.5 

4.6 


N.M 

2-302 

Hex Inverter 

5406 

30 


12.5 

26 

B 


t 

Buffers/ 

7406 

30 


12.5 

26 


N.M 

t 

Drivers 

5416 

15 

30 

12.5 

26 



t 


7416 

15 

40 

12.5 

26 


N 

t 


54ALS1005 

5.5 

12 

12.5 

3.3 



2-287 


74ALS1005 

5.5 

24 

12.5 

3.3 


N.M 

2-287 

Buffer Gates with TRI-STATE® Totem-Pole Outputs 

Description 

Device Type 

Max 

Source 

Current 

(mA) 

Max 

Sink 

Current 

(mA) 

Typ* 

Prop. 

Delay 

Time 

Typ* 

Power 

Diss. 

/Gate 

Package 

Availability 

Page 



(ns) 

(mW) 

m 

Com 


Quad Buffers 

54LS125A 

-1 

12 

10 

14.4 

B 


t 


74LS125A 

-2.6 

24 

10 

14.4 


N.M 

t 


54125 

-2 

16 

11 

40 



t 


74125 

-5.2 

16 

11 

40 


N 

t 


54LS126A 

-1 

12 

10 

14.4 



t 


74LS126A 

-2.6 

24 

10 

14.4 


N.M 

t 

Hex Buffers 

54LS365A 

-1 

12 

10 

10.8 

B 


t 


74LS365A 

-2.6 

24 

10 

10.8 


N,M 

t 


54365 

-2 

32 


51.6 



t 


74365 

-5.2 

32 


51.6 


N 

t 


54LS367A 

-1 

12 

10 

10.8 



t 


74LS367A 

-2.6 

24 

10 

10.8 

BB 

N.M 

t 


54367 

-2 

32 

12 

51.6 



t 


74367 

-5.2 

32 

12 

51.6 


N 

t 

Hex Inverter 

54LS366A 

-1 

12 

10 

10.8 

B 



Buffers 

74LS366A 

-2.6 

24 

10 

10.8 


N,M 



54LS368A 

-1 

12 

10 

10.8 





74LS368A 

-2.6 

24 

10 

10.8 


N,M 



54368 

-2 

32 

10.5 

51.6 






-5.2 

32 

10.5 

51.6 


N 




-1 

2 

30 

3 





80L98 

-1 

3.6 

30 

3 


N 

UB 

t Please see the LS/S/TTL Logic Databook for this datasheet. 
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Buffer Gates with TRI-STATE® Totem-Pole Outputs (Continued) 

Description 

Device Type 

Max 

Source 

Current 

(mA) 

Max 

Sink 

Current 

(mA) 

Typ* 

Prop. 

Delay 

Time 

(ns) 

Typ* 

Power 

Diss. 

/Gate 

(mW) 

Package 

Availability 

Page 

Mil 

Com 

Octal Buffers 

54ALS465A 

-12 

12 

6.6 

8.6 

n 


2-176 


74ALS465A 

-15 

24 

6.6 

8.6 


N.M 

2-176 


54LS465 

-2.6 

12 

14.5 

10 



T 


74LS465 

-5.2 

24 

14.5 

10 


N,M 

t 


54ALS467A 

-12 

12 

6.6 

9.1 



2-176 


74ALS467A 

-15 

24 

6.6 

9.1 


N,M 

2-176 


54LS467 

-2.6 

12 

14.5 

10 



t 


74LS467 

-5.2 

24 

14.5 

10 


N,M 

t 


54ALS2541 

-12 

12 

6 

10.8 



2-320 


74ALS2541 

-15 

24 

6 

10.8 


N,M 

2-320 


54ALS541 

-12 

12 

6 

10.8 



2-195 


74ALS541 

-15 

24 

6 

10.8 


N.M 

2-195 

Octal Inverter 

54ALS466A 

-12 

12 

4.8 

7.5 

B 


2-176 

Buffers 

74ALS466A 

-15 

24 

4.8 

7.5 


N,M 

2-176 


54LS466 

-2.6 

12 

9.5 

8 



t 


74LS466 

-5.2 

24 

9.5 

8 


N,M 

t 


54ALS468A 

-12 

12 

4.7 

7.5 



2-176 


74ALS468A 

-15 

24 

4.7 

7.5 


N,M 

2-176 


54LS468 

-2.6 

12 

9.5 

8 



t 


74LS468 

-5.2 

24 

9.5 

8 


N.M 

t 


54ALS540 

-12 

12 

6.6 

10.8 



2-192 


74ALS540 

-15 

24 

6.6 

10.8 


N,M 

2-192 


54ALS5620 

-12 

12 

6.6 

18.3 



2-329 


74ALS5620 

-15 

24 

6.6 

18.3 


N,M 

2-329 

Quad Inverter 

54ALS242B 

-12 

12 

5.6 

16.3 

B 


2-133 

Transceivers 

74ALS242B 

-15 

24 

5.6 

16.3 


N,M 

2-133 


54AS242 

-12 

48 

3.5 

33.8 



3-76 


74AS242 

-15 

64 

3.5 

33.8 

B^l 

N 

3-76 

Quad 

54ALS243A 

-12 


6 

23.3 

B 


2-133 

Transceivers 

74ALS243A 

-15 


6 

23.3 


N,M 

2-133 


54AS243 

-12 


4 

45.8 



3-76 


74AS243 

-15 

64 

4 

45.8 


N 

3-76 


54LS243 

-15 

12 

12 

34.5 



t 


74LS243 

-15 

24 

12 

34.5 


N,M 

t 

Octal Inverter 

54AS231 

-12 

40 

3.5 

18.5 

j 


3-73 

Bus Buffers/ 

74AS231 

-15 

48 

3.5 

18.5 


N 

3-73 

Drivers 

54ALS240A 

-12 

12 

2.6 

6.5 

j 


2-129 


74ALS240A 

-15 

24 

2.6 

6.5 


N.WM 

2-129 


54AS240 

-12 

48 

3.5 

19.2 

j 


3-76 


74AS240 

-15 

64 

3.5 

19.2 


N 

3-76 


54LS240 

-12 

12 

10 

14.2 

J 


t 


74LS240 

-15 

24 

10 

14.2 


N.WM 

t 


54S240 

-12 

48 


56.3 

J 


t 


74S240 

-15 

64 


56.3 


N,WM 

t 


54S940 

-12 

48 


56.3 

J 


t 


74S940 

-15 

64 


56.3 


N 

t 


54ALS1240A 

-12 

8 


5.9 

J 


2-303 


74ALS1240A 

-15 

16 


5.9 


N.WM 

2-303 

t Please see the LS/S/TTL Logic Databook tor this datasheet. 
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Functional Index/Selection Guide 


Buffer Gates with TRI-STATE® Totem-Pole Outputs (Continued) 

Description 

Device Type 

Max 

Source 

Current 

(mA) 

Max 

Sink 

Current 

(mA) 

Typ* 

Prop. 

Delay 

Time 

(ns) 

Typ* 

Power 

Diss. 

/Gate 

(mW) 

Package 

Availability 

Page 


Com 

Octal Bus 

54ALS241A 

-12 

12 


8.6 

j 


2-129 

Buffers/ 

74ALS241A 

-15 

24 

Bil 

8.6 


N,WM 

2-129 

Drivers 

54AS241 

-12 

48 


24.6 

j 


3-76 


74AS241 

-15 

64 

H9H 

24.6 


N 

3-76 


54LS241 

-12 

12 


14.2 

j 


t 


74LS241 

-15 

24 

10 

14.2 


N,WM 

t 


54S241 

-12 

48 

5 

67.2 

J 


t 


74S241 

-15 

64 

5 

67.2 


N 

t 


54ALS244A 

-12 

12 

4.3 

8.5 

J 


2-137 


74ALS244A 

-15 

24 

4.3 

8.5 


N.WM 

2-137 


54AS244 

-12 

48 

4 

24.1 

J 


3-76 


74AS244 

-15 

64 

4 

24.1 


N 

3-76 


54LS244 

-12 

12 

10 

24.6 

J 


t 


74LS244 

-15 

24 

10 

24.6 


N,WM 

t 


54S244 

-12 

48 

5 

67.2 

J 


t 


74S244 

-15 

64 

5 

67.2 


N 

t 


54S941 

-12 

48 

5 

67.2 

J 


t 


74S941 

-15 

64 

5 

67.2 


N,WM 

t 


54ALS1241A 

-12 

12 

9 

5.9 

J 


2-303 


74ALS1241A 

-15 

24 

9 

5.9 


N,WM 

2-303 


54ALS1244A 

-12 

12 

9 

5.9 

J 


2-311 


74ALS1244A 

-15 

24 

9 

5.9 


N,WM 

2-311 

Octal 

54ALS245A 

-12 


9 

21.7 

J 


2-140 

Transceivers 

74ALS245A 

-15 


9 

21.7 


N,WM 

2-140 


54AS245 

-12 


5.5 

49.1 

J 


3-82 


74AS245 

-15 

48 

5.5 

49.1 


N 

3-82 


54LS245 

-12 

12 

8 

36.3 

J 


t 


74LS245 

-15 

24 

8 

36.3 


N,WM 

t 


54ALS645A 

-12 

12 

5 

21.7 

J 


2-232 


74ALS645A 

-15 

24 

5 

21.7 


N,WM 

2-232 


54AS645 

-12 

48 

5.5 

49.2 

J 


3-145 


74AS645 

-15 

64 

5.5 

49.2 


N 

3-145 


54LS645 

-12 

12 

8 

36 

J 


t 


74LS645 

-15 

24 

8 

36 


N,WM 

t 


54ALS1243A 

-12 

8 

7 

19 

J 


2-307 


74ALS1243A 

-15 

16 

7 

19 


N,WM 

2-307 


54ALS1245A 

-12 

8 

9 

14 

J 

N,WM 

2-314 


74ALS1245A 

-15 

16 

9 

14 

J 

N,WM 

2-314 


54ALS1645A 

-12 

8 

7.5 

14.4 

J 


2-317 


74ALS1645A 

-15 

16 

7.5 

14.4 


N,WM 

2-317 

t Please see the LS/S/TTL Logic Databook for this datasheet. 
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Buffer Gates with TRI-STATE® Totem-Pole Outputs (Continued) 


Description 

Device Type 

Max 

Source 

Current 

(mA) 

Max 

Sink 

Current 

(mA) 

Typ* 

Prop. 

Delay 

Time 

Typ* 

Power 

Diss. 

/Gate 

Package 

Availability 

Page 



(ns) 

(mW) 

Mil 

Com 


Octal Inverter 

54ALS620A 

-12 

12 

8 

14.6 

J 


2-226 

Transceivers 

74ALS620A 

-15 


8 

14.6 


N.WM 

2-226 


54AS620 

-12 


5.5 

32.7 

J 


3-139 


74AS620 

-15 

64 

5.5 

32.7 


N 

3-139 


54ALS640A 

-12 

12 

5 

15.4 

J 


2-229 


74ALS640A 

-15 

24 

5 

15.4 


N,WM 

2-229 


54AS640 

-12 

48 

4 

32.9 

J 


3-142 


74AS640 

-15 

64 

4 

32.9 


N 

3-142 


54ALS1242 

-12 

12 

5 

10.9 

J 


2-307 


74ALS1242 

-15 

24 

5 

10.9 


N.WM 

2-307 

Octal Trans- 

54AS230 


48 

3.5 

20.8 

J 


3-73 

ceivers with 

True and 

Inverting 

Outputs 

74AS230 

■ 

64 

3.5 

20.8 


N 

3-73 

Octal Trans- 

54AS646 

-12 

32 1 

5 

93.8 

J 


3-148 

ceivers with 

74AS646 

-15 

48 1 

5 

93.8 


N 

3-148 

Register 

54AS652 

-12 

32 

5 

93.8 

J 


3-153 

Storage 

74AS652 

-15 

48 

5 

93.8 


N 

3-153 

Octal Inverter 

54AS648 

-12 

32 

6 

81.3 

J 


3-148 

Transceivers 

74AS648 

-15 

48 

6 

81.3 


N 

3-148 

with Register 

54AS651 

-12 

32 

6 

81.3 

J 


3-153 

Storage 

74AS651 

-15 

48 

6 

81.3 


N 

3-153 

Octal Inverting 
Tranceivers/ 

MOS Drivers 

54/74AS2620 

-2 

1 

4.5 ^ 

i 

38.3 

J 

N 

3-225 

Octal Bus 

54/74ALS2645A 

mgm 

TBD 

TBD 

TBD 

J 

N.WM 

2-323 

Transceivers/ 
MOS Drivers 

54/74AS2645 

mi 

1 

5.5 

1 

47 

J ' 

i 

N 

3-228 


Code Converters 


Description 

Device Type 

Typ* Prop. 
Delay Time 

Typ* Power 
DIss. Total 

Package 

Availability 

Page 



(ns) 

(mW) 

Mil 

Com 


6-Bit Binary to 6-Bit 

54/741 85A 

25 

280 

J 

N 

t 

BCD Converters 

8899 

31 

350 


N 

t 

6-Bit BCD to 6-Bit Binary 

54/74184 

25 

280 

J 

N 

t 

or 4-Line to 4-Line BCD 
9’s/BCD 10’s Converters 

8898 

31 

350 


N 

t 


t Please see the LS/S/TTL Logic Databook for this datasheet. 
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Comparators 


Description 

Device Type 

Typ* 

Prop. 

Delay 

Time 

Typ* 

Power 

Diss. 

Total 

Package 

Availability 

Page 



(ns) 

(mW) 

Mil 1 

Com 


4-Bit Magnitude 

54/74LS85 

20 

52 


N,M 

t 

Comparator 

54/7485 

21 

275 


N 

t 

6-Bit Magnitude 

71/8131 

20 

250 

H 

N 

t 

Comparators 

71/8136 

20 

250 


N 

t 


71/8160 

21 

205 


N 

t 

8-Bit Identity 

54/74ALS520 

13.5 


H 

N.M 

2-180 

Comparator 

54/74ALS521 

13.5 



N.M 

2-180 

8-Bit identity 

54/74ALS518 

18.2 

55 


N,M 

2-180 

Comparator with 

54/74ALS519 

18 

55 


N,M 

2-180 

Open-Collector 

54/74ALS522 

19 

45 


N.M 

2-180 

Outputs 

54/74ALS689 

11 

60 

mm 

N.M 

2-247 

1 0-Bit Magnitude 
Comparators 

71/8130 

21 

240 


N 

t 


Counters, Asynchronous (Ripple Clock)/Negative-Edge-Triggered 


Description 

Device Type 

H 

Parallel 

Load 

Clear 

Typ* 

Power 

Diss. 

Total 

(mW) 

Package 

Availability 

Page 

Mil 

Com 

4-Bit Binary 

54/74LS93 

32 

None 

High 

39 

■■ 

N.M 



54/7493A 

32 

None 

High 

160 


N 



54/74L93 

6 

None 

High 

20 

■I 

N 



54/74LS293 

32 

None 

High 

45 

■■ 

N.M 

t 

Decade 

54/74LS90 

32 

Set-to-9 

— 

40 

■1 

N.M 

t 


54/7490A 

32 

Set-to-9 


160 


N 

t 


54/74LS290 

32 

None 

■2I1H 

45 

■■ 

N.M 

t 

Dual 4-Bit Decade 

54/74LS390 

25 

None 

High 

75 

j 

N.M 

t 

Dual 4-Bit Binary 

54/74LS393 

25 

None 

High 

75 

j 

N.M 

t 


t Please see the LS/S/TTL Logic Databook tor this datasheet. 
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Counters, Synchronous/Positive-Edge-Triggered 

Description 

Device Type 

HSB 

Parallel 

Load 

Clear 

Typ* 

Power 

DIss. 

Total 

(mW) 

Package 

Availability 

Page 


Com 

4-Bil Binary 

54/74ALS161B 

25 

Sync 


60 

j 

N,M 

2-89 


54/74AS161 


Sync 


200 

j 

N 

3-42 


54/74LS161A 

25 

Sync 


93 

j 

N.M 

T 


54/74S161 

40 

Sync 

Async-L 

475 

J 

N 

t 


54/74161A 

25 

Sync 

Async-L 

305 

J 

N 

t 


54/74ALS163B 

25 

Sync 

Sync-L 

60 

J 

N,M 

2-89 


54/74AS163 


Sync 

Sync-L 

200 

J 

N 

3-42 


54/74LS163A 

25 

Sync 

Sync-L 

93 

J 

N,M 

t 


54/74S163 

40 

Sync 

Sync-L 

475 

J 

N 

t 


54/741 63A 

25 

Sync 

Sync-L 

93 

J 

N 

t 


75/8556 

25 

Sync 

Sync-L 

375 

J 

N 

t 


93/8316 

25 

Sync 

Async-L 

305 

J 

N 

t 

4-Bit Binary 

54/74ALS169B 

25 

Sync 

None 

75 

J 

N.M 

2-106 

Up-Down 

54/74AS169 


Sync 

None 

230 

J 

N 

3-49 


54/74LS169A 

25 

Async 

None 

100 

J 

N.M 

t 


54/74ALS191 

25 

Async 

None 

60 

J 

N.M 

2-115 


54/74LS191 

20 

Async 

None 

90 

J 

N.M 

t 


54/74191 

20 

Async 

None 

325 

J 

N 

t 


54/74ALS193 

25 

Async 

Async-H 

60 

J 

N.M 

2-122 


54/74LS193 

25 

Async 

Async-H 

85 

J 

N.M 

t 


54/74193 

20 

Async 

Async-H 

325 

J 

N 

t 


75/85L63 

6 

Async 

Async-H 

40 

J 

N 

t 

Decade 

54/74ALS160B 

25 

Sync 

Async-L 

60 

n 

N.M 

2-89 


54/74AS160 


Sync 

Async-L 

200 

■I 

N 

3-42 


54/74ALS162B 

25 

Sync 

Sync-L 

60 


N.M 

2-89 


54/74AS162 


Sync 

Sync-L 



N 

3-42 


54/741 62A 

25 

Sync 

Sync-L 



N 

t 


93/8310 

25 

Sync 

Async-L 


■■ 

N 

t 

Decade 

54/74ALS168B 

25 

Sync 

None 

75 

n 

N.M 

Mm 

Up/Down 

54/74AS168A 


Sync 

None 

230 


N 



54/74ALS190 

20 

Async 

None 

110 

■I 

N.M 

2-115 


54/74LS190 

20 

Async 

None 

100 


N.M 

t 


54/74ALS192 

20 

Async 

Async-H 

60 


N.M 

2-122 


75/85L60 

6 

Async 

Async-H 

40 

■■ 

N 

t 

t Please see the LS/S/TTL Logic Databook for this datasheet. 
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Data Selectors/Multiplexers 

Description 

Device Type 

Type 

of 

Output 

Data 

inver. 

Output 

Typ* Prop. Delay 
Time (ns) 

Typ* 

Power 

Diss. 

Total 

(mW) 

Package 

Availability 

Page 

Data 

to 

Out 

From 

Enable 

Mil 

Com 

Quad 2 to 1 

54/74ALS157 

Standard 

N/A 

4.3 


39 

J 

N.M 

2-86 

Line 

54/74AS157 

Standard 

N/A 

3.5 


95 

J 

N 

3-38 


54/74LS157 

Standard 

N/A 

9 

14 

49 

J 

N,M 

t 


54/74S157 

Standard 

N/A 

5 

8 

250 

J 

N 

t 


54/74157 

Standard 

N/A 

9 

14 

150 

J 

N 

t 


54/74ALS257 

TRI-STATE 

N/A 

4.2 


33 

J 

N,M 

2-150 


54/74AS257 

TRI-STATE 

N/A 

3.5 


83 

J 

N 

3-84 


54/74LS257B 

TRI-STATE 

N/A 

12 


50 

J 

N.M 

t 


54/74S257 

TRI-STATE 

N/A 

5 


320 

J 

N 

t 


93/8322 

Standard 

N/A 

9 


150 

J 

N 

t 


71/8123 

TRI-STATE 

N/A 

9.5 


200 

J 

N 

t 

Quad 2 to 1 

54/74ALS158 

Standard 

4.2 

N/A 


11.5 

■1 

N.M 

2-86 

Line 

54/74AS158 

Standard 

2.5 

N/A 


78 

■1 

N 

3-38 

(Inverting) 

54/74LS158 

Standard 

7 

N/A 


24 


N,M 

t 


54/74S158 

Standard 

4 

N/A 


195 

■1 

N 

t 


54/74ALS258 

TRI-STATE 

4.2 

N/A 


29.2 


N.M 

2-150 


54/73AS258 

TRI-STATE 

3 

N/A 


58.5 


N 

3-84 


54/74LS258B 

TRI-STATE 

12 

N/A 

12 

35 


N,M 

t 


54/74S258 

TRI-STATE 

4 

N/A 

14 

280 

■1 

N 

t 

Dual 4 to 1 

54/74ALS153 

Standard 

N/A 

16.5 

14.5 

37.5 

n 

N.M 

2-83 

Line 

54/74LS153 

Standard 

N/A 

14 

22 

31 

■I 

N.M 

t 


54/74S153 

Standard 

N/A 

6 

9.5 

225 


N 

t 


54/74153 

Standard 

N/A 

10.5 

20 

170 

■I 

N 

t 


54/74ALS253 

TRI-STATE 

N/A 

8 

4.5 

35 

u 

N,M 

2-147 


54/74LS253 

TRI-STATE 

N/A 

15 

25 

38 

ii 

N.M 

t 


54/74S253 

TRI-STATE 

N/A 

6 

12 

275 

■I 

N 

t 


93/8309 

Standard 

12 

20 

20 

135 

■I 

N 

t 

Dual 4 to 1 

54/74ALS352 

Standard 

6 


4.5 

32.5 

n 

N.M 

2-158 

Line (Inverting) 

54/74LS352 

Standard 

15 

N/A 

18 

31 

u 

N.M 

t 


54/74ALS353 

TRI-STATE 

6 

N/A 

4.5 

37.5 

■I 

N.M 

2-161 

8 to 1 Line 

54/74ALS151 

Standard 

9.3 

7.8 

11 

37.5 

n 

N.M 

2-79 


54/74S151 

Standard 

4.5 

8 

9 

225 

n 

N 

t 


54/741 51 A 

Standard 

8 

16 

22 

145 

■I 

N 

t 


54/74ALS251 

TRI-STATE 

9.4 

7.6 

7 

47 


N.M 

2-143 


54/74LS251 

TRI-STATE 

17 

21 

21 

35 


N.M 

t 


54/74S251 

TRI-STATE 


8 


275 


N 

t 


93/8312 

Standard 


16 


135 

■I 

N 

t 

1 6 to 1 Line 

54/74150 

Standard 

11 

N/A 

18 

200 

J 

N 

t 

t Please see the LS/S/TTL Logic Databook for this datasheet. 
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Decoders/Demultiplexers 


Description 

Device Type 

Dual 2 to 4 Line 

54/74LS139 

54/74S139 

54/74LS155 

54/74155 

54/74LS156 

3 to 8 Line 

54/74ALS138 

54/74LS138 

54/74S138 

3 to 8 Line Decoder 
with Address Register 

54/74ALS131 

3 to 8 Line Decoder 
with Address Latch 

54/74ALS137 

4 to 10 Line 

BCD to 

Decimal 

54/74LS42 

54/7442 

93/8301 

4 to 16 Line 

54/74LS154 

54/74154 
93/831 1 

1 of 1 0 Decoder 

93/8301 


Decoder/Drivers, Display 


Description 

Device Type 

BCD to 

54/7446A 

7-Segment 

54/7447A 

Decoder/Drivers 


BCD to 

54/7442 

Decimal 

54/7445 

Decoder/ 

54/74141 

Driver 

54/74145 

Nixie Driver 

54/7441 A 



Totem 

Totem 

Totem 

Totem 

Open-Collector 



Typ* 

Select 

Time 

(ns) 

Typ* 

Enable 

Time 

(ns) 

Typ* 

Power 

DIss. 

Total 

(mW) 

22 

19 

34 

7.5 

6 

300 

18 

15 

30 

21 

16 

250 

33 

26 

31 

8.5 

9 

25 

22 

21 

31 

8 

7 

225 

8.5 

10 

25 

11 

10 

25 

17 

N/A 

35 

17 

N/A 

140 

20 

N/A 

125 

23 

19 

45 

19.5 

17.5 

170 

19.5 

17.5 

170 

19.5 

N/A 

125 


Package 

Availability 


Output 

Sink 

Current 

(mA) 


Flip-Flops, Gated 


Device Type 

Clear 

Preset 

Typ* 

^MAX 

(MHz) 

54/74L72 

Yes 

Yes 

20 
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Functional Index/Selection Guide 


Flip-Flops, Single and Dual J-K Edge Triggered 


Device Type 

Clear 

Preset 

Typ* 

fUAX 

(MHz) 

Data 

Setup 

Time 

(ns) 

Data 

Hold 

Time 

(ns) 

Typ* 

Power 

Diss. 

/FF (mW) 

Package 

Availability 

Page 

Mil 

Com 

54/74LS73A 

■■ 

No 

45 


5 

10 

J 

N.M 

t 

54/74LS107A 


No 

45 


0 

10 

J 

N,M 

t 

54/74ALS109A 

Yes 

Yes 

50 

15 

0 

6 

J 

N,M 

2-61 

54/74AS109 

Yes 

Yes 

125 

3 

1 

28.8 

J 

N 

3-33 

54/74LS109A 

Yes 

Yes 

33 

25 

0 

10 

J 

N,M 

t 

54/74109 

Yes 

Yes 

33 

10 

6 

45 

J 

N 

t 

54/74LS112A 

Yes 

Yes 

45 

20 

0 

10 

J 

N,M 

T 

54/74S112 

Yes 

Yes 

125 

6 

0 

75 

J 

N 

t 

54/74S113 

No 

Yes 

125 

6 

0 

75 

J 

N 

t 

90/8024 

Yes 

Yes 

40 

15 

10 

45 

J 

N 

t 


Flip-Flops, Dual D Edge Triggered with Preset and Clear 


Device Type 

Typ* 

^MAX 

(MHz) 

Data 

Setup 

Time 

(ns) 

Data 

Hold 

Time 

(ns) 

Typ* 

Power 

Diss. 

/FF(mW) 

Package 

Availability 

Page 

Mil 

Com 

54/74ALS74A 

30 

15 

0 

6 


N,M 

2-56 

54/74AS74 

125 

2 

1 

26.3 


N 

3-28 

54/74LS74A 

33 

20 

0 

10 


N,M 

t 

54/74S74 

110 

3 

2 

75 


N 

t 

54/7474 

25 

20 

5 

43 


N,M 

t 

54/74L74 

6 

50 

15 

4 


N 

t 


Flip-Flop, Octal D Edge Triggered with TRI-STATE Outputs 


Device Type 

Typ* 

^MAX 

(MHz) 

Data 

Setup 

Time 

(ns) 

Data 

Hold 

Time 

(ns) 

Typ* 

Power 

Diss. 

/FF (mW) 

1 

Package 

Availability 

Page 

Mil 

Com 

54/74ALS374 

50 

10 

4 

10.8 

J 

N.WM 


54/74AS374 

200 

3 

3 

50.3 

J 

N 


54/74LS374 

50 

20 

0 

15.9 

J 

N.WM 

t 

54/74S374 

100 

5 

2 

60.9 

J 

N 

■ t 

54/74ALS534 

50 

10 

0 

10.4 

J 

N.WM 

2-188 

54/74AS534 

200 

3 


50.3 

J 

N 

3-117 

54/74ALS564A 

50 

15 


8.5 

J 

N.WM 

2-202 

54/74ALS574A 

50 

15 


8.5 

J 

N.WM 

2-210 

54/74AS574 

200 

3 


50.4 

J 

N 

3-124 

54/74AS575 

160 

3 


53 

J 

N 

3-127 

54/74ALS576A 

50 

15 


8.5 

J 

N.WM 

2-214 

54/74AS576 

160 

3 


52.5 

J 

N 

3-130 

54/74AS577 

160 

3 


50.4 

J 

N 

3-133 

54/74ALS874B 

50 

15 


10.8 

J 

N.WM 

2-267 

54/74AS874 

160 

2.5 


62.5 

J 

N 

3-176 

54/74ALS876A 

50 

15 


10.8 

J 

N.WM 

2-271 

54/74AS876 

160 

2.5 

1 

58 

J 

N 

3-180 

54/74AS878 

160 

3 

3 

62.5 

J 

N 

3-183 

54/74AS879 

160 

3 

3 

59 

J 

N 

3-186 


t Please see the LS/S/TTL Logic Databook for this datasheet. 
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Flip-Flops, Single and Dual, Pulse Triggered 


Device Type Clear Preset fUAX 

(MHz) 


54/7473 

54/74L73 

54/7476 

54/74107 


Gates, AND with Totem-Pole Outputs 



Data 

Data 

Typ* 

Setup 

Hold 

Power 

Time 

Time 

Diss. 

(ns) 

(ns) 

/FF(mW) 

0 

0 

50.0 

0 

0 

3.8 

0 

0 

50.0 

0 

0 

50.0 


Package 

Availability 

Mil 

Com 

J 

N 

J 

N 

J 

N 

J 

N 


Description 

Device Type 

Typ* 

Prop. 

Delay 

Typ* 

Power 

Diss. 

Package 

Availability 

Page 



Time (ns) 

/Gate (mW) 

Mil 

Com 


Dual 4-Input 

54/74ALS21A 

g 

2.2 

J 

N,M 

2-36 


54/74AS21 

3.3 

12.5 

J 

N 

3-18 


54/74LS21 

7.8 

4.5 

J 

N,M 

t 

Triple 3-Input 

54/74ALS11A 

9 

2.1 

J 

N,M 

2-23 


54/74AS1 1 

3.3 

12.9 

J 

N 

3-14 


54/74LS1 1 

7.8 

4.3 

J 

N.M 

t 


54/74S1 1 

4.8 

31 

J 

N 

t 

Quad 2-Input 

54/74ALS08 

6.5 

2.2 

J 

N.M 

2-17 


54/74AS08 

3.3 

12.9 

J 

N 

3-10 


54/74LS08 

7.8 

4.3 

J 

N.M 

t 


54/74S08 

4.8 

31 

J 

N 

t 


54/7408 

15 

19 

J 

N 

t 


Gates, AND with Open-Collector Outputs 


Description 

Device Type 

Typ* 
Prop. 
Delay 
Time (ns) 

Triple 3-Input 

54/74ALS15A 

17 

Quad 2-Input 

54/74ALS09 

17 


54/74LS09 

19 


54/74S09 

6.5 


54/7409 

18.5 


Typ* 

Power 

Diss. 

/Gate (mW) 


Package 

Availability 

Mil 

Com 

J 

N.M 

J 

N.M 

J 

N.M 

J 

N 

J 

N 


Gates, AND-OR-INVERT with Totem-Pole Outputs 


Description 

Device Type 

Typ* 
Prop. 
Delay 
Time (ns) 

Dual 2-Wide 

54/74LS51 

7.5 

2-Input 

54/74S51 

3.5 

4-Wide 4-2-3-2 

54/74S64 

3.5 

Input 




Typ* 

Power 

Diss. 

/Gate (mW) 


Package 

Availability 


t Please see the LS/S/TTL Logic Databook for this datasheet. 
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Gates, NAND and Inverters with Open-Collector Outputs 

Description 

Device Type 

Typ* 

Prop. 

Delay 

Typ* 

Power 

DIss. 

Package 

Availability 

Page 



Time (ns) 

/Gate (mW) 


Com 


Dual 4-Input 
NAND Gates 

54/74ALS22B 

19 

1.3 

J 

N,M 

2-38 

Triple 3-Input 

54/74ALS12A 

18 

1.3 


N.M 

2-25 

NAND Gates 

54/74LS12 

21 

2 


N,M 

t 

Quad 2-Input 

54/74ALS01 

17 

1.3 


N,M 

2-7 

NAND Gates 

54/7401 

32 

10 


N 

t 


54/74ALS03B 

17 

1.3 


N,M 

2-11 


54/74LS03 

22 

2 


N,M 

t 


54/74S03 

7 

17.5 


N 

t 


54/7403 

10 

22 


N 

t 

Hex Inverters 

54/74ALS05A 

18 

1.5 

H 

N,M 

2-15 


54/74LS05 

21 

2 


N.M 

t 


54/74S05 

7 

17.5 


N,M 

t 


54/7405 

22 

10 


N 

t 

Gates, NAND and Inverters with Totem-Pole Outputs 

Description 

Device Type 

Typ* 

Prop. 

Delay 

Typ* 

Power 

DIss. 

Package 

Availability 

Page 



Time (ns) 

/Gate (mW) 

Mil 

Com 


Dual 4-Input 

54/74ALS20A 

6.5 

1.3 

■■ 

N.M 


NAND Gates 

54/74AS20 

2 

8.7 


N 



54/74LS20 

8 

2 


N,M 

t 


54/74S20 

4.5 

19 


N 



54/7420 

10 

10 


N 



54/74L20 

33 

1 


N 


Triple 3-Input 

54/74ALS10A 

7 

1.3 


N,M 

2-21 

NAND Gates 

54/74AS10 

2 

14 


N 

3-12 


54/74LS10 

8 

2 


N,M 

t 


54/74S10 

4.5 

19 


N 

t 


54/7410 

10 

10 


N 

t 


54/74L10 

33 

1 


N 

t 

Quad 2-Input 

54/74ALS00A 

3.5 

1.25 

H 

N.M 


NAND Gates 

54/74AS00 

2 

8 


N 



54/74LS00 

8 

2 


N,M 

t 


54/74S00 

4.5 

19 


N,M 

t 


54/7400 

10 

10 


N 

t 


54/74L00 

33 

1 


N 

t 


9002C 

10 

11 


N 

t 

t Please see the LS/S/TTL Logic Databook for this datasheet. 
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Gates, NAND and Inverters with Totem-Pole Outputs (Continued) 


Description 

Device Type 

Typ* 

Prop. 

Delay 

Time (ns) 

Typ* 

Power 

Diss. 

/Gate (mW) 

Package 

Availability 

Page 

■SB 

Com 

Hex Inverters 

54/74ALS04B 

3.5 

1.5 


N,M 

2-13 


54/74AS04 

2 

7.1 


N 

3-8 


54/74LS04 

8 

2 


N.M 

t 


54/74S04 

4.5 

19 


N,M 

t 


54/7404 

10 

10 


N,M 

t 


54/74L04 

33 

1 


N 

1- 


54/74ALS14 

8 

10 


N.M 

2-29 

8-Input NAND 

54/74ALS30A 

6.5 

1.9 

mm 

N.M 

2-44 

Gates 

54/74AS30 

2 

9.8 


N 

3-22 


54/74LS30 

10 

2.4 


N.M 

t 


54/74S30 

4.5 

19 


N 

t 


54/7420 

10 

10 

HDH 

N 

t 

13-Input NAND 

54/74ALS133 

7 

2 


N.M 

2-69 

Gate 

54/74S133 

6 

19 


N.M 

t 

Hex Non-Inverter 

54/74AS34 

4.5 

12 

j 

N 

3-26 


Gates, Exclusive NOR, OR with Open-Collector Outputs 


Description 

Device Type 

Typ* 

Prop. 

Delay 

Time (ns) 

Typ* 

Power 

Diss. 

/Gate (mW) 

Package 

Availability 

Page 

Mil 

Com 

Quad 2-Input 

54/74ALS81 1 


9.1 


N.M 

2-259 

Exclusive NOR Gates 

54/74AS811 




N 

3-168 

Quad 2-Input 

54/74ALS136 




N.M 

2-71 

Exclusive OR Gates 

54/74AS136 




N 

3-36 


Gates, Exclusive NOR with Totem-Pole Outputs 


Description 

Device Type 

Typ* 

Prop. 

Delay 

Typ* 

Power 

Diss. 

Package 

Availability 

Page 



Time (ns) 

/Gate (mW) 

Mil 

Com 


Quad 2-Input 

54/74ALS810 

N/A 

N/A 


N.M 

2-256 

Exclusive NOR Gates 

54/74AS810 

N/A 

N/A 


N 

3-165 


Gates, NOR with Totem-Pole Outputs 


Description 

Device Type 

Typ* 

Prop. 

Delay 

Time (ns) 

Typ* 

Power 

Diss. 

/Gate (mW) 

Package 

Availability 

Page 

Mil 

Com 

Triple 3-Input 

54/74ALS27 

5.5 

2.5 


N.M 


NOR Gates 

54/74AS27 

2 

12.2 


N 



54/74LS27 

10 

4.5 


N.M 

t 


54/7427 

8.5 

22 


N 

t 

Quad 2-Input 

54/74ALS02 

5 

1.9 


N,M 

2-9 

NOR Gates 

54/74AS02 

2 

10.1 


N 

3-6 


54/74LS02 

10 

2.75 


N.M 

t 


54/74S02 

5 

29 


N 

t 


54/7402 

10 

14 


N 

t 


54/74L02 

33 

1.5 


N 

t 


t Please see the LS/S/TTL Logic Databook for this datasheet. 
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Gates, OR with Totem-Pole Outputs 


Description 

Device Type 

Typ* 

Prop. 

Delay 

Time (ns) 

Typ* 

Power 

DIss. 

/Gate (mW) 

Package 

Availability 

Page 

Mil 

Com 

Quad 2-Input 

54/74ALS32 

5.5 

2.8 


N,M 

2-46 

OR Gates 

54/74AS32 

3.5 

14.9 


N 

3-24 


54/74LS32 

10 

5 


N.M 

t 


54/74S32 

5 

35 


N 

t 


54/7432 

12 

24 


N 

t 

Quad 2-Input 

54/74ALS86 

7 

3.75 


N.M 

2-59 

Exclusive 

54/74AS86 




N 

3-31 

OR Gates 

54/74LS86 


7.5 


N,M 

t 


54/74S86 

9 

62.5 


N 

t 


54/7486 

14 

41 


N 

t 


Latches 


Description 

Device Type 

No. 

of 

Bits 

Clear 

Outputs 

Typ.’ 

Prop. 

Delay 

Time 

Typ* 

Power 

Diss. 

Total 

Package 

Availability 

Page 






(ns) 

(mW) 

Mil 

Com 


Addressable 

54/74LS259 

8 

Low 

Q 

17 

110 

n 

N,WM 

t 

Latches 

54/74259 

8 

Low 

Q 



■I 

N 

t 


93/8334 

8 

Low 

Q 

HH 


■■ 

N 

t 

DG (Clocked) 

54/74LS75 

n 


0.0 

11 

32 

n 

N.M 

t 

Latches 

54/7475 



0.0 

15 

160 

■■ 

N 

t 

S,R Latches 

54/74LS279 

4 

None 

0 

12 

19 

j 

N.M 

t 

Dual 4-Blt 

54/74ALS880A 

■■ 

None 

0 

9 

88.3 

a 

N.M 

2-275 

Latches 

54/74AS880 

BH 

None 

0 

6 

391.5 

■■ 

N 

3-189 

Octal Latch 

54/74ALS273 

8 

Low 

0 

12 

50 

j 

N.M 

2-154 

TRI-STATE 

54/74ALS373 

8 

None 

0 

10 

70 

n 

N.WM 

2-164 

Octal 

54/74AS373 

8 

None 

0 

6 

300 

■I 

N 

3-107 

Latches 

54/74LS373 

8 

None 

0 

17 

120 

■I 

N.WM 

t 


54/74S373 

8 

None 

0 

12 

525 


N.WM 

t 


54/74ALS573B 

8 

None 

0 


68.3 

■1 

N.WM 

2-206 


54/74AS573 

8 

None 

0 


293 

■■ 

N 

3-120 

TRI-STATE 

54/74ALS533 

8 

None 

Q 

10 

75.8 

n 

N.WM 

2-184 

Inverting 

54/74AS533 

8 

None 

0 

5 

328 


N 

3-114 

Octal 

54/74ALS563A 

8 

None 

0 

13 

68.3 

■I 

N.WM 

2-198 

Latches 

54/74ALS580A 

8 

None 

0 


68.3 


N.WM 

2-218 


54/74AS580 

8 

None 

0 


330 

■■ 

N 

3-136 

Dual 4-Bit 

54/74ALS873B 

■■ 

Low 

0 

10 

68.3 

n 

N.WM 


TRI-STATE 

Latches 

54/74AS873 

■ 

Low 

0 

4.5 

330 

■ 

N 



t Please see the LS/S/TTL Logic Databook for this datasheet. 
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Line Drivers 


Description 

Device Type 

Low- 

Level 

Output 

Current 

(mA) 

High- 

Level 

Output 

Current 

(mA) 

Typ* 

Prop. 

Delay 

Time 

(ns) 

Typ* 

Power 

Diss. 

/Gate 

(mW) 

Package 

Availability 

Page 

Mil 

Com 

Dual 4-Input NAND 

54/74S140 

60 

-40 

4 

43.8 

J 

N 

t 

Hex 2-Input 

54ALS804A 

12 

-1 

2.7 

3.3 

J 


2-250 

NAND 

74ALS804A 

24 

-2.6 

2.7 

3.3 


N,M 

2-250 


54AS804B 

40 

-40 

2 

7.7 

J 


3-159 


74AS804B 

48 

-48 

2 

7.7 


N 

3-159 


54AS1804 

40 

-40 

2 

7.7 

J 


3-217 


74AS1804 

48 

-48 

2 

7.7 


N 

3-217 

Hex 2-Input 

54ALS805A 

12 

-12 

3 

4.1 

J 


2-252 

NOR 

74ALS805A 

24 

-15 

3 

4.1 


N.M 

2-252 


54AS805B 

40 

-40 

1.6 

9.6 

J 


3-161 


74AS805B 

48 

-48 

1.6 

9.6 


N 

3-161 


54AS1805 

40 

-40 

1.6 

9.6 

J 


3-219 


74AS1805 

48 

-48 

1.6 

9.6 


N 

3-219 

Hex 2-Input 

54ALS808A 

12 

-12 

4.3 

4.6 

J 


2-254 

AND 

74ALS808A 

24 

-15 

4.3 

4.6 


N.M 

2-254 


54AS808B 

40 

-40 

3 

10.6 

J 


3-163 


74AS808B 

48 

-48 

3 

10.6 


N 

3-163 


54AS1808 

40 

-40 

3 

10.6 

J 


3-221 


74AS1808 

48 

-48 

3 

10.6 


N 

3-221 

Hex 2-Input 

54ALS832A 

12 

-12 

4 

5.6 

J 


2-261 

OR 

74ALS832A 

24 

-15 

4 

5.6 


N.M 

2-261 


54AS832B 

40 

-40 

2.5 

12.9 

J 


3-170 


74AS832B 

48 

-48 

2.5 

12.9 


N 

3-170 


54AS1832 

40 

-40 

2.5 

12.9 

J 


3-223 


74AS1832 

48 

-48 

2.5 

12.9 


N 

3-223 


Muitipiiers 


Description 

Device 

Package Availability 

Page 

Type 

Mil 

Com 

4-Bit by 4-Bit Parallel 

78/8875A 

J 

N 

t 

Binary Multipliers 

78/8875B 

J 

N 

t 


t Please see the LS/S/TTL Logic Databook for this datasheet. 
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One Shots, Retriggerable 


Description 

Device Type 

No. of 

Inputs 

Dir. 

Clear 

Output 
Pulse 
Range (ns) 



Pos 

Neg 



Single 

54/74LS122 

2 

2 


45 ns-inf. 


96/8601 

2 

2 

WBM 

50 ns-inf. 

Dual 

54/74LS123 

1 

1 

Yes 

90 ns-inf. 


54/74123 

1 

1 

Yes 

45 ns-inf. 


96/8602 

1 

1 

Yes 

72 ns-inf. 


Typ* 

Total Package 

Power Availability Page 

Diss. 



One Shots with Schmitt-Trigger Inputs 


Description 

Device Type 

No. of 
Inputs 

Dir. 

Clear 

Output 
Pulse 
Range (ns) 

Typ* 

Total 

Power 

Diss. 



Pos 

Neg 



(mW) 

Single 

54/74121 

1 

2 

Yes 

40 ns-28s 

90 

Dual 

54LS221 

1 

1 

Yes 

20 ns-49s 

65 


74LS221 

1 

1 


20 ns-49s 

23 


Package 


Availability 



N.M 


Page 

t 

t 

t 


Parity Generators/Checkers 


Description 

Device Type 

Typ* 

Prop. 

Delay 

Time (ns) 

Typ* 

Power 

Diss. 

Total (mW) 

8-Bit Odd/Even Parity 
Generators/Checkers 

54/74180 

35 

170 

9-Bit Odd/Even Parity 

54/74S280 

13 

335 

Generators/Checkers 

54/74AS280 

7.3 

135 

9-Bit Parity 
Generator/Checker 
with Bus Driver 

Parity I/O Port 

54/74AS286 

9.3 

160 




Priority Encoders 


Description 

Device Type 

Cascadable Octal 
Priority Encoders 

54/74148 

93/8318 


Typ* 
Prop. 
Delay 
Time (ns) 

12 

12 


Typ* 

Power 

Diss. 

Total (mW) 


(sill 


Package 


Availability 


Com 

N 


Page 

t 


Register Files 


Description 

Device Type 

Typ* 

Address 

Time 

(ns) 

Typ* 

Read 

Enable 

Time 

(ns) 

4 Words of 4 Bits 
with TRI-STATE Outputs 

54/74LS670 

24 

19 


t Please see the LS/S/TTL Logic Databook for this datasheet. 
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Registers, Other 

Description 

Device Type 

Typ* 

Clock 

Freq. 

Asyn. 

Clear 

Typ* 

Power 

Diss. 

Package 

Availability 

Page 



(MHz) 


Total (mW) 

Mil 

Com 


Quad Bus 

54/74LS173A 

40 

High 

85 

n 

N,M 

t 

Buffer Registers 

54/74173 

30 

High 

250 

■■ 

N 


Quad D-Type 

54/74ALS175 

60 


47.5 

n 

N,M 


Registers 

54/74AS175A 

160 


395 

■I 

N 



54/74LS175 

40 


55 


N,M 

MM 


54/74S175 

90 


300 


N 

t 


54/74175 

40 


150 

■■ 

N 

t 

Quad Multi- 
plexers with Storage 

54/74L98 

15 

None 

30 

■ 

N 

t 

Hex D-Type 

54/74ALS174 

60 


50 

■■ 

N,M 


Registers 

54/74AS174 

160 


395 

HI 

N 



54/74LS174 

40 


80 

HI 

N.M 

t 


54/74S174 

90 


450 

HI 

N 

t 


54/74174 

40 


225 

HI 

N 

t 

8-Bit Universal 
Shift/Storage 

Registers 

54/74S299 

60 

Low 

700 

■ 

N 

t 

Octal D-Type 

54/74ALS374 

50 

None 

86 

j 

N,WM 

Bh 

Registers 

54/74AS374 

200 

None 

402 

j 

N 



54/74LS374 

50 

None 

128 

j 

N,WM 

t 


54/74S374 

100 

None 

487 

J 

N,WM 

t 


54/74ALS534 

50 

None 

83 

J 

N.WM 

2-188 


54/74AS534 

200 

None 

328 

J 

N 

3-117 


54/74ALS574A 

40 

None 

68 

J 

N,WM 

2-210 


54/74AS574 

160 

None 

403 

J 

N 

3-124 


54/74AS575 

160 

None 

383 

J 

N 

3-127 


54/74ALS576A 

50 

None 

68 

J 

N,WM 

2-214 


54/74AS576 

160 

None 

420 

J 

N 

3-130 


54/74AS577 

160 

None 

420 

J 

N 

3-133 


54/74ALS874B 

50 

Low 

87 

J 

N,WM 

2-267 


54/74AS874 

160 

Low 

500 

J 

N 

3-176 


54/74ALS876A 

50 

None 

87 

J 

N,WM 

2-271 


54/74AS876 

160 

None 

500 

J 

N 

3-180 


54/74AS878 

160 

Low 

500 

J 

N 

3-183 


54/74AS879 

160 

Low 

500 

J 

N 

3-186 

8-Bit Dual Rank 

54/74LS952 

36 


305 

■■ 

N,M 

t 

Shift Register 

54/74LS962 

36 


305 

HI 

N,M 

t 

Successive 

2502C 

21 


325 

n 

N 

t 

Approximation 

2503C 

21 


300 


N 

t 

Registers 

2504C 

21 


450 

■■ 

N 

t 

Octal Bus 

54/74ALS646 

40 

None 

255 

mm 

N,WM 


Transceivers 

54/74ALS648 

40 

None 

260 


N,WM 


And 8-Bit 

Storage Register 

54/74ALS652 

40 

None 

255 

H 

N,WM 

2-243 

t Please see the LS/S/TTL Logic Databook for this datasheet. 
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Registers, Shift 


Description 

Device Type 

No. 

of 

Bits 

Typ* 

Shift 

Freq. 

(MHz) 

Ser. 

Data 

Input 

Asyn. 

Clear 

Modes 

Typ* 

Power 

Diss. 

Total 

(mW) 

Package 

Availability 

Page 


B! 

Load 

Hold 


Com 

Parallel-In 

54/74LS194A 

D 

25 

D 


D 

D 

D 

D 

75 

n 

N,M 

t 

Parallel-Out 

54/74S194 

n 

90 

D 



B 

mm 

B 

450 

B 

N 

t 

(Bidirectional) 

54/74194 

■1 

36 

D 


n 

B 

■9 

B 

195 

B 

N 

t 

Parallel-In 

54/7495 

D 

36 

D 

None 

X 

D 

D 

B 

195 

n 

N 

t 

Parallel- 

54/74L95 

H 

14 

D 

None 

X 

B 

H 

B 

24 

B 

N 

t 

Out 

54/74LS195A 

U 

39 

J-K 

Low 

X 

B 

mm 

B 

70 

B 

N.M 

t 


54/74S195 

II 

90 

J-K 

Low 

X 

B 

mm 

B 

375 

B 

N 

t 


93/8300 

n 

39 

J-K 

Low 

X 

B 

WM 

B 

356 

B 

N 

t 

Parallel-In 

76/86L90 

8 

14 

D 

None 

D 

■ 

B 

B 

30 

D 

N 

t 

Serial-Out 

54/74LS165 

8 

30 

D 

None 




B 

125 

B 

N,WM 

t 


54/74ALS165 

8 

60 

D 

None 

B 


H 

B 

80 

B 

N.WM 

2-97 


54/74LS166 

8 

35 

D 

Low 

B 


H 

B 

110 

B 

N,WM 

t 


54/74166 

8 

35 

D 

Low 

B 


B 

B 

360 

B 

N 

t 


54/74ALS166 

8 

60 

D 

Low 

H 

■ 

B 

B 

80 

n 

N.WM 

2-102 

Serial-In 

54/74LS164 

8 

36 

Gated 

Low 

D 

■ 



80 

D 

N,M 

t 

Parallel- 




D 










Out 

54/74164 

8 

36 

Gated 

D 

Low 

0 

1 

■ 

■ 

175 

■ 

N 

t 


Schmitt-Triggers with Totem-Pole Outputs 


Description 

Device Type 

Typ* 

Prop. 

Delay 

Time (ns) 

Typ.* 

Hysteresis 

(V) 

Package 

Availability 

Page 

— 

Com 

Dual 4-Input 

54/74ALS13 


0.8 

J 

N.M 

2-27 

NAND Schmitt 







Triggers 







Quad 2-Input 

54/74LS132 


0.8 


N,M 

t 

NAND Schmitt 

54/74132 


0.8 


N 

t 

Triggers 

54/74ALS132 


0.8 


N.M 

2-67 

Hex Schmitt 

54/74LS14 


0.8 


N,M 

t 

Trigger 

54/7414 


0.8 


N 

t 

Inverters 

54/74ALS14 


0.8 

IDH 

N.M 

2-29 


t Please see the LS/S/TTL Logic Databook for this datasheet. 


1-62 
















































































Glossary of Terms 


DC Operating Conditions and Characteristics 

GENERAL DEFINITIONS OUTPUT CURRENT PARAMETERS 



I: Current is the flow of electric charge from one potential to 
another through a conductor. The unit of measure is the 
Ampere, or Amp, abbreviated A. One Amp is equal to the 
current flowing through one ohm of resistance when one 
volt is applied across that resistance. Common units found 
in the semiconductor industry are the milliampere, abbrevi- 
ated mA, equal to 0.001 A and the microampere, abbreviat- 
ed p,A, equal to 0.000001 A. Negative current is defined as 
current flowing out of a device terminal and positive current 
is defined as current flowing into a device terminal. 

V: Voltage, or the electromotive force which causes current 
to flow through a conductor. One Ampere of current flowing 
through one ohm of resistance develops a potential differ- 
ence of one volt across that resistance. The unit of measure 
is the Volt, abbreviated V, and a common unit is the millivolt, 
abbreviated mV, equal to 0.001V. 

INPUT CURRENT PARAMETERS 
l| Maximum High Level Input Current: Current flowing into 
an input when that input has the maximum voltage specified 
for the family applied to it. This test is used to guarantee the 
minimum reverse breakdown voltage of the input structure. 
I|H High Level Input Current: The current flowing into an 
input when that input has a high level voltage equal to the 
minimum high level output voltage specified for the family. 
This test is used to check the emitter-to-emitter leakage and 
the inverse transistor action of a multi-emitter transistor in- 
put, the input leakage of a diode, PNP transistor, or C-B 
short type of input, and to guarantee the fan-in specified for 
the family. 

I|K Input Clamp Current: The current flowing out of an in- 
put when that input is pulled below ground. This test is used 
to guarantee the integrity of the input clamp diode. The input 
clamp diode is used to limit the voltage swings on the input 
by clamping the negative excursions to a level equal to one 
diode drop below ground. This serves to reduce ringing on 
an incoming signal. Pulling the input below ground for an 
extended length of time can cause parasitic transistor action 
to occur between adjacent tanks on the die which can 
cause erroneous data to occur on the outputs of the device. 
To prevent this, voltages on the inputs during operation 
(other than high speed ringing) should be limited to no more 
than 0.5V below ground at all times. 

IlL Low Level Input Current: The current flowing out of an 
input when a low level voltage equal to the maximum low 
level output voltage specified for the family is applied to the 
input. This test is used to check the input pullup resistor on 
an MET or a diode input and to guarantee the specified fan- 
in of the family. 

It+ Current at Positive-Going Threshold Point: The cur- 
rent flowing out of a transition-operated (Schmitt trigger) in- 
put when a voltage equal to the positive going threshold 
voltage is applied to the input. 

It- Current at Negative-Going Threshold Point: The 

current flowing out of a transition-operated (Schmitt trigger) 
input when a voltage equal to the negative going threshold 
voltage is applied to the input. 


•CEX Output Leakage Current: The current flowing into an 
open collector output when input conditions have been ap- 
plied that, according to the product specification, will cause 
the output to be in the logic high state. This test checks the 
reverse breakdown of the output transistor. 
lo(off) Off-State Output Current: The current flowing into 
an output with input conditions applied that, according to the 
product specification, will cause the output switching ele- 
ment to be in the off state. 

NOTE: This parameter is usually specified for open collector outputs intend- 
ed to drive devices other than logic circuits, such as displays. Any 
leakage current applied to a display may cuase the display to be 
activated. 

Iqh High Level Output Current: The current flowing out of 
an output with input conditions applied that, according to the 
product specification, will establish a logic high level at the 
output. This test guarantees the current sourcing (drive) ca- 
pability of the output and the fan-out specified for the family. 
Iql Low Level Output Current: The current flowing into an 
output with input conditions applied that, according to the 
product specification, will establish a logic low level at the 
output. This test guarantees the current sinking capability of 
the output and the fan-out specified for the family. 

Iqs Output Short-Circuit Current: The current out of an 
output when that output is shorted to ground, or another 
specified potential, with input conditions applied that, ac- 
cording to the product specification, will establish a logic 
high level at the output. 

loz High-Impedance State Output Current: These tests 
guarantee that the device will not excessively load a bus 
line when the device output is put into the TRI-STATE® 
mode. 

•ozH (or Isink): The current flowing into an output with input 
conditions applied to the output control pin such that the 
output is in the high impedance state and input conditions 
applied to the other inputs that, according to the product 
specification, will establish a logic low level at the output. 
lozL(or Isource)= The current flowing out of an output with 
input conditions applied to the output control pin such that 
the output is in the high impedance state and input condi- 
tions applied to the other inputs that, according to the prod- 
uct specification, will establish a logic high level at the out- 
put. 

SUPPLY CURRENT PARAMETERS 
■ccH Supply Current (outputs in the high state): The cur- 
rent flowing into the Vcc terminal of a device with input 
conditions applied that, according to the product specifica- 
tion, will establish a logic high level at the output(s). 

IccL Supply Current (outputs in the low state): The cur- 
rent flowing into the Vcc terminal of a device with input 
conditions applied that, according to the product specifica- 
tion, will establish a logic low level at the output(s). 
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Glossary of Terms 


DC Operating Conditions and Characteristics (Continued) 


Iccz Supply Current (outputs In the hIgh-Impedance 
state): The current flowing into the Vcc terminal of a device 
with input conditions applied that, according to the product 
specification, will establish a high impedance state at the 
output. 

INPUT VOLTAGE PARAMETERS 
BV|n Input Breakdown Voltage: The maximum voltage 
that the device is guaranteed to be able to withstand without 
exceeding the maximum input current specification. 

Vp Input Forward Voltage: The voltage applied to the input 
of a device that causes the input structure to become for- 
ward biased; usually equal to the maximum output low volt- 
age specified for the family. 

V|H High Level Input Voltage: The minimum positive volt- 
age level that can be applied to an input terminal of a device 
and be recognized as a logic high level. 

V|K Input Clamp Voltage: The input clamp voltage specifi- 
cation checks the quality of the input diode whose purpose 
is to damp out ringing. This is not intended to be an operat- 
ing condition and if this voltage is allowed to persist for any 
length of time, parasitic transistor action will occur between 
adjacent geometry tanks and circuit performance will be de- 
graded, in some cases to the point of failure. 

ViL Low Level Input Voltage: The maximum positive volt- 
age level that can be applied to an input terminal of a device 
and be recognized as a logic low level. 

Vr Input Reverse Voltage: The voltage applied to an input 
of a device that causes the input structure to become re- 
verse biased; usually equal to the minimum high level output 
voltage specified for the family. 


Vt+ Positive-Going Threshold Voltage: The voltage lev- 
el at a transition-operated (Schmitt trigger) input that causes 
operation of the logic element according to specification as 
the input voltage rises from a level below the negative-going 
threshold voltage, Vj-. 

Vj- Negative-Going Threshold Voltage: The voltage lev- 
el at a transition-operated (Schmitt trigger) input that causes 
operation of the logic element according to specification as 
the input voltage falls from a level above the positive-going 
threshold voltage, Vx+ . 

OUTPUT VOLTAGE PARAMETERS 
Vqh High Level Output Voltage: The voltage at an output 
terminal with Input conditions applied that, according to the 
product specification, will establish a high level at the out- 
put. 

Vql Low Level Output Voltage: The voltage at an output 
terminal with input conditions applied that, according to the 
product specification, will establish a low level at the output. 
Vo(off) Off-State Output Voltage: The voltage at an out- 
put terminal with input conditions applied that, according to 
the product specification, will cause the output switching el- 
ement to be in the off state. 

NOTE: This characteristic is usualiy specified only for outputs without Inter- 
nal pull-up elements Intended for driving devices other than logic 
circuits. 

Vo(on) On-State Output Voltage: The voltage at an output 
terminal with input conditions applied that, according to the 
product specification, will cause the output switching ele- 
ment to be in the on state. 

NOTE: This characteristic is usually specified only for outputs without inter- 
nal pull-up elements intended for driving devices other than logic 
circuits. 
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INPUT PARAMETERS 

^MAX Maximum Clock Frequency: The highest rate at 
which the clock input of a bistable circuit can be driven 
through its required sequence while maintaining stable tran- 
sitions of logic levels at the output with input conditions es- 
tablished that should cause changes of output logic level in 
accordance with the specification. Unless otherwise speci- 
fied, this test is performed with no restrictions on input rise 
and fall times or duty cycle. 

NOTE: A minimum vaiue is specified that is the highest frequency at which 
all devices are guaranteed to function correctly. 

tn Hold Time: The interval during which a signal must be 
maintained at a given data input after an active transition at 
another given input. 

NOTE: A minimum vaiue is specified that Is the smallest time Interval above 
which all devices are guaranteed to function correctly. 

tw Pulse Width: The time interval between specified volt- 
age reference points on the leading and trailing edges of a 
pulse waveform. 

NOTE: A minimum value is specified that is the smallest time Interval at 
which correct operation of the logic element Is guaranteed. 

tpjEc Recovery Time: The time interval needed to switch a 
memory-type device from a write mode to a read mode and 
to obtain valid data signals at the output. 

NOTE: A minimum value is specified that is the smallest time Interval at 
which correct operation of the device is guaranteed. 

*REL Release Time: The time interval between one control 
input going inactive and another input going active after 
which the inactive input no longer has any influence on the 
device operation. 

NOTE: A minimum value is specified that is the smallest time Interval at 
which correct operation of the logic element is guaranteed. 

ts Set-Up Time: The time interval during which a stable 
signal must be maintained at a specified input terminal be- 
fore an active transition at another specified input terminal. 
NOTE: A minimum value is specified that is the smallest time interval at 
which correct operation of the logic element is guaranteed. 

tR Rise Time: The time interval between a specified low- 
level voltage and a specified high-level voltage on a wave- 
form that is changing from a defined low level to a defined 
high level. Common defined levels are from 10% of the sig- 
nal amplitude to 90% of the signal amplitude, 
tp Fall Time: The time interval between a specified high-lev- 
el voltage and a specified low-level voltage on a waveform 
that is changing from a defined high level to a defined low 
level. Common defined levels are from 90% of the signal 
amplitude to 10% of the signal amplitude. 

OUTPUT PARAMETERS 

tp2H Output Enable Time to a High Logic Level: The 

propagation delay time between the specified voltage refer- 
ence points on the input and output waveforms with a TRI- 
STATE output changing from a high impedance (off) state to 
the defined high state. 

tpzL Output Enable Time to a Low Logic Level: The prop- 
agation delay time between the specified voltage reference 
points on the input and output waveforms with a TRI-STATE 
output changing from a high impedance (off) state to the 
defined low state. 


tpHz Output Disable Time from a High Logic Level: The 

propagation delay time between the specified voltage refer- 
ence points on the input and output waveforms with a TRI- 
STATE output changing from the defined high state to the 
high impedance (ofO state . 

tpijr Output Disable Time from a Low Logic Level: The 

propagation delay time between the specified voltage refer- 
ence points on the input and output waveforms with a TRI- 
STATE output changing from the defined low state to the 
high impedance (off) state . 

twouT Output Pulse Width: The time interval between 
specified voltage reference points on the leading and trail- 
ing edges of an output waveform. 

NOTE: This is usually only specified for monostable elements. 
tp|,H Propagation Time, Low to High: The time between 
the specified voltage reference points on the input and out- 
put waveforms with the output changing from a low logic 
level to a high logic level. 

tpHL Propagation Delay, High to Low: The time between 
the specified voltage reference points on the input and out- 
put waveforms with the output changing from a high logic 
level to a low logic level. 

*TLH. tr Transition Time, or Rise Time: The time interval 
between a specified low-level voltage and a specified high- 
level voltage on a waveform that is changing from a defined 
low level to a defined high level. Common defined levels are 
from 10% of the signal amplitude to 90% of the signal am- 
plitude, or from 0.6V to 2.6V. 

tTHLt *f Transition Time, or Fall Time: The time interval 
between a specified high-level voltage and a specified low- 
level voltage on a waveform that is changing from a defined 
high level to a defined low level. Common defined levels are 
from 90% of the signal amplitude to 10% of the signal am- 
plitude, or from 2.6V to 0.6V. 

EXPLANATION OF DEVICE FUNCTIONS 
Circuit Complexity 

SSI: Small Scale Integration; the lowest level of complexity 
in integrated circuits. 

MSI: Medium Scale Integration; small subsystems integrat- 
ed into a single microcircuit. 

LSI: Large Scale Integration; large subsystems or small sys- 
tems integrated into a single microcircuit. 

FUNCTIONAL DESCRIPTIONS 

Buffer: A logic gate with high output drive capability, or fan- 
out. Buffers are used where a single circuit must drive a 
large number of loads. 

Comparator: A logic circuit that will compare two separate 
input signals and produce an output based on that compari- 
son. A simple comparator is the Exclusive-NOR gate, which 
produces a high level output only when its two inputs are 
identical. 

Counter: A logic circuit that counts the number of input 
pulses it receives. Counters can be used for frequency divi- 
sion, counting, and sequencing digital operations. Common 
counter configurations are Binary, where the device counts 
from 0 to 1 5 and Decade, where the device counts from 0 
to 9. 
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AC Operating Conditions and Characteristics (Continued) 


Data Selector/Multiplexer: A logic circuit that will select 
one of several input signals and feed that signal onto a com- 
mon bus line. It can be thought of as a multipole, multiposi- 
tion switch with each switch pole representing one output 
and each switch position representing one input. 
Decoder/Demultiplexer: A logic circuit that is the comple- 
ment of the Data Selector/Multiplexer; that is, this circuit 
takes an input signal and feeds it to any one of several 
output lines depending on the information placed on its 
steering, or control, inputs. 

Driver: Sarnie as Buffer, above. 

Flip-Flop: A logic circuit that is used to store information. A 
flip-flop is called "bistable" since it has two stable states. 
Gate: The basic building block of all logic circuits; an ele- 
ment whose output is a Boolean function of its inputs. The 
basic functions are the AND, OR, and NOT. By combining 
these functions, NAND, NOR, and Exclusive-OR and Exclu- 
sive-NOR gates are built. 

Latch: A bistable element that latches, or holds, data which 
is present at its input at the time the Enable input goes to its 
inactive state. When the Enable Input is active, the data, 
present at the input, is passed directly to the output, similar 
to the operation of a gate. 

One-Shot: Monostable multivibrator; a flip-flop that only has 
one stable state. When triggered by an input transient, it 
flips to its unstable state for a time period determined by an 
external R-C network connected to its timing inputs, and 
then returns to its stable state. 

Shift Register: A series of flip-flops in which the data signal 
is shifted out of one flip-flop and into the succeeding flip-flop 
during an active transition on the clock Input. 

Transceiver: A logic circuit that can transmit data onto a 
bus line and receive data off of the bus line using the same 
terminal as an input and output. The direction of signal flow 
is determined by logic levels present at a Direction Control 
input. 

OTHER TERMS 

Asynchronous: A mode of operation that does not require 
any specific timing relationship between different control in- 
puts. 

Open Collector: Output configuration that has no internal 
pullup. This configuration enables outputs that are connect- 
ed together (wired-OR) to assume opposite states without 
incurring damage. 

Schmitt Trigger: An input configuration that has a different 
threshold point depending on whether the input signal is 
rising or falling. This is especially useful in electrically noisy 
environments. 

Synchronous: A mode of operation where specific timing 
requirements must be met between control inputs before an 
indicated action can occur. 

Totem Pole: An output configuration that contains an inter- 
nal pullup structure, usually a transistor pullup allowing high- 
er output drive capability than is available with open collec- 
tor outputs. 


TRI-STATE: A registered trademark for a circuit configura- 
tion in which the device can be switched ‘off during which 
time the output presents a very high impedance to the bus it 
is connected to. This allows multiple outputs to be connect- 
ed to a bus line while only one output drives the line, the 
other outputs being switched into their high impedance 
states. 

EXPLANATION OF FUNCTION TABLES 

The following symbols are used in the function tables found 
in NSC data sheets: 

H = high logic level (steady state) 

L = low logic level (steady state) 

T = transition from low to high logic level 

J, = transition from high to low logic level 

X = irrelevant (any level, including transitions) 

Z = off (high impedance) state of a TRI-STATE output 
a ... h = the level of steady state inputs at inputs A 
through H respectively 

Qo = the level of Q before the indicated steady state 
input conditions were established 
Qo = complement of Qo or level of Q before the indi- 
cated steady state input conditons wbre estab- 
lished 

Qn = level of Q before the most recent active transition 
indicated by t or 4- 
-TL = one high level pulse 
U" = one low level pulse 

toggle = each output changes to the complement of Its 
previous level on each active transition indicated 

by t or 4- 

If, in the input columns, a row contains only the symbols H, 
L, and/or X, this means the indicated output is valid when- 
ever the input configuration is achieved regardless of the 
sequence in which it is achieved. The output persists so 
long as the input configuration is maintained. 

If, in the input columns, a row contains H, L, and/or X to- 
gether with t and/or 4- . this means the output is valid 
whenever the input configuration is achieved but the tran- 
sition(s) must occur following the achievement of the steady 
state levels. If the output is shown as a level (H, L, Qq, or 
Qo), it persists so long as the steady state input levels and 
the levels that terminate indicated transitions are main- 
tained. Unless otherwise indicated, input transitions in the 
opposite direction to those shown have no effect on the 
output. If the output is shown as a pulse, -TL or U", the 
pulse follows the indicated input transition and persists for 
an interval dependent on the circuit. 

Among the most complex function tables in this book are 
those of the shift registers. These embody most of the sym- 
bols used in any of the function tables, plus more. As an 
example. Figure 1 is the function table for a 4-bit bidirection- 
al universal shift register, similar to the DM54LS194. 

The first line of the table represents “asynchronous” clear- 
ing of the register and indicates that if CLEAR is low, all four 
outputs will be reset low regardless of the states of the oth- 
er inputs. In the succeeding lines, CLEAR is inactive (high) 
and consequently has no effect. 


1-66 



AC Operating Conditions and Characteristics (Continued) 


The second line indicates that so long as the CLOCK input 
remains low (while CLEAR is high), no other input has any 
effect and the outputs maintain the levels they assumed 
before the steady-state combination of CLEAR high and 
CLOCK low was established. Since on all the other lines of 
the table only the rising edge of the CLOCK is shown to be 
active, the second line implicitly shows that no further 
change in the outputs will occur while the CLOCK remains 
high or on the high-to-low transition of the CLOCK. 

The third line of the table represents "synchronous” parallel 
loading of the register and indicates that if SI and SO are 
both high, then regardless of the levels at the SERIAL in- 
puts, the data present at A will transfer to QA, the data 
present at B will transfer to QB, and so forth, following a 
low-to-high transition on CLOCK. 

The fourth and fifth lines represent the “synchronous” load- 
ing of high and low level data, respectively, from the SHIFT 
RIGHT SERIAL input and the shifting one bit to the right of 
previously entered data; data previously at QA is now at QB, 
data previously at QB and QC is now at QC and QD respec- 


tively, and the data previously at QD has been shifted out of 
the register. This entry of data and shifting takes place on 
the low-to-high level transition of CLOCK when S1 is low 
and SO is high and as shown, the levels at the PARALLEL 
inputs, A through D, have no effect. 

The sixth and seventh lines represent the “synchronous” 
loading of high and low level data respectively, from the 
SHIFT LEFT SERIAL input and the shifting one bit to the left 
of previously entered data; data previously at QD is now at 
QC, data previously at QC and QB is now at QB and QA 
respectively, and the data previously at QA has been shifted 
out of the register. This entry of serial data and shifting to 
the left takes place on the low-to-high level transition of 
CLOCK when SI is high and SO is low and as seen, the 
levels at the PARALLEL inputs, A through D, have no effect. 
The last line indicates that so long as both MODE inputs are 
low, no other input has any effect and, as in the second line, 
the outputs maintain the levels they assumed before the 
steady state combination of CLEAR high and both MODE 
inputs low was established. 



Outputs 


Qa 

Qb 

Qc 

Qd 

L 

L 

L 

L 

Qao 

Qbo 

Qco 

Qdo 

a 

b 

c 

d 

H 

Qao 

Qbr 

Qcn 

L 

Qao 

Qbo 

Qcn 

Qen 

QCn 

Qon 

H 

Qsn 

QCn 

Qon 

L 

Qao 

Qbo 

Qco 

Qdo 


FIGURE 1. Function Table 


1-67 


Glossary of Terms 













Test Waveforms 


DM54/74, 54S/74S Test Waveforms 

Parameter Measurement Information 


Load Circuit for Bi-State Load Circuit for Load Circuit for TRI-STATE® Outputs 

T otem-Pole Outputs Open-Collector Outputs 



TL/X/0005-3 

Note A: Cl includes probe and jig capacitance. 

Note B: All diodes are 1Ngi6 or 1N3064. 


Input Waveform 



!■* H ' tr N tf 


TL/X/0005-4 


54/74 tr ^ 7 ns; tf ^ 7 ns 
54S/74S tr ^ 2.5 ns, tf ^ 2.5 ns 
Generator: Zqijt ~ 50fl 
PRR ^ 1 MHz 


Voltage Waveforms Voltage Waveforms 

Setup and Hold Times Pulse Widths 



TL/X/0005-5 TL/X/0005-6 
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DM54/74, 54S/74S Test Waveforms (Continued) 

Parameter Measurement Information (Continued) 


Voltage Waveforms Propagation Delay Times 



TL/X/0005-7 


Voltage Waveforms Enable and Disable Times, TRI>STATE Outputs 




p*-»PLZ-^ 


I SI AND 

I S2 CLOSED 


r*-tPHZ-^ 0.5 V 0-5 V 

^ 


ov 


51 AND 

52 CLOSED 


= 1.5 V 

va 

VOH 
« 1.5 V 


TL/X/0005-8 

Note C: Waveform 1 is for an output with internai conditions such that the output is low except when disabled by the output control. Waveform 2 is for an output 
with internal conditions such that the output Is high except when disabled by the output control. 

Note D: In the examples above, the phase relationships between inputs and outputs have been chosen arbitrarily. 

Note E: When measuring propagation delay times of TRI-STATE outputs, switches SI and S2 are closed. 
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Test Waveforms 


DM54L/74L, 54LS/74LS Test Waveforms 


Parameter Measurement Information 


Load Circuit for Bi-State 
Totem-Pole Outputs 


FROM OUTPUT 
UNDER TEST 


(See Note , 



Load Circuit for Open- 
Collector Outputs 
vcc 


TRI-STATE Outputs 


__ _ FROM OUTPUT 

■(SelNotlB)] UNDER TEST 

I 

ci:t: 

(See Note C)l 
- 1 . 


^ Cl 

(See Note A) 


FROM OUTPUT 
UNDER TEST “ 

Cl 

(See Note A) 



(See Note B) 


Note A: Ct, includes probe and jig capacitance. 

Note B: All diodes are 1N916 or 1N3064. 

Note C: C1 (30 pF) is used for testing Series 54L/74L devices only. 


Input Waveform 


54LS/74LS: V ^ 6 ns, tf ^ 6 ns 
54L/74L gates and inverters: V ^ 60 ns, tf ^ 60 ns 
54L/74L flip-flops and MSI: tr ^ 25 ns, tf ^ 25 ns 
Generator: Zqut ~ 5011 
PRR ^ 1 MHz 


Voltage Waveforms 
Setup and Hold Times 


Voltage Waveforms 
Pulse Widths 




v-^ 3V 


HIGH-LEVEL 

PULSE 


LOW-LEVEL 

PULSE 
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DM54L/74L, 54LS/74LS Test Waveforms (Continued) 

Parameter Measurement Information (Continued) 


Voltage Waveforms Propagation Delay Times 


IN-PHASE 

OUTPUT 


\ 


r^lPHL-H 

J .-J , 


r^tPHL-H 


OUT-OF-PHASE 
OUTPUT 
(Sm Not* F) 


VOL 


Voltage Waveforms Enable and Disable Times, TRI-STATE Outputs 


OUTPUT 

CONTROL 

(LOW-LEVEL 

ENABLING) 


WAVEFORM 1 
(Sm Not* 0) 


WAVEFORM 2 
(Sm Not* 0) 


SI CLOSED 


-tPZH J. 


51 OPEN 

52 CLOSED 


p»-tPLZ-*j 

4.5 V I I SI AND 

I I S2 CLOSED 

j 

1 VOL 

r^tPHZ-*j 0.5 V 0.5 V 


51 AND 

52 CLOSED 


Note D: Waveform 1 Is for an output with Internal conditions such that the output is low except when disabled by the output control. Waveform 2 is for an output 
with internal conditions such that the output Is high except when disabled by the output control. 

Note E: In the examples above, the phase relationships between Inputs and outputs have been chosen arbitrarily. 

Note F: When measuring propagation delay times of TRI-STATE outputs, switches SI and S2 are closed. 
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Test Waveforms 



Test Waveforms 


Test Waveforms DI\/I54ALS/74ALS, 54AS/74AS 

Load Circuit for Bi<State Totem-Pole Outputs Load Circuit for Open-Collector Outputs 



TL/X/0005-33 


Voltage Waveforms Propagation Delay Times 



TL/X/0005-18 


Voltage Waveforms Setup and Hold Times 



TL/X/OOOS-19 


Voltage Waveforms Pulse Widths 



TUX/0005-22 

Note: All Input pulses are supplied by generators having the following characteristics: frequency = 1 MHz, Zqut = 50n, tr = tf = 2 ns. 
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Test Waveforms DM54ALS/74ALS, 54AS/74AS (Continued) 


Voltage Waveforms Load Circuit for 

Setup and Hold Times TRI-STATE Outputs 



TL/X/0005-19 


Voltage Waveforms 
Propagation Delay Times 


Voltage Waveforms 
Pulse Widths 



TL/X/0005-21 


Voltage Waveforms 

Enable and Disable Times, TRI-STATE Outputs 


Parameter 

SI Switch Position 

TpLH 

OPEN 

TpHL 

OPEN 

TpHZ 

OPEN 

TpZH 

OPEN 

TpLZ 

CLOSED 

TpZL 

CLOSED 



NOTE: All Input pulses are supplied by generators having the following characteristics: frequency = 1 MHz, Zqut ^ V 2 ns. 
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Test Waveforms 


Group 4 Test Waveforms DM54ALS/74ALS, 54AS/74AS 

54ALS74, 109, 112, 113, 114, 131, 137, 160, 161, 162, 163, 168, 169, 174, 175, 273 
54AS74, 109, 112, 113, 114, 160, 161, 162, 163, 168, 169, 174, 175,273 

Load Circuit for Bi-State Totem-Poie Outputs Voitage Waveforms Setup and Hoid Times 



TL/X/0005-28 


Voitage Waveforms Voitage Waveforms 

Puise Widths Propagation Delay Times 



TL/X/0005-30 

NOTE: All Input pulses are supplied by generators having the following characteristics: frequency = 1 MHz, ZouT = 50n, t, = tf = 2 ns. 
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Group 5 Test Waveforms DM54ALS/74ALS, 54AS/74AS 

54ALS01, 03, 05, 09, 12, 15, 22, 33, 38, 518, 519, 522, 689, 1003, 1005, 1035 

Load Circuit for 
Open-Coiiector Outputs 

OVcc 


FROM 
OUTPUT 
UNDER TEST 


’’l iSte Note B| 


NOTES: A. Cl includes probe and jig capaci- 
tance 

B. FTl = 2 kfl for standard outputs 
Rl = 6670 for buffered outputs 

Voitage Waveforms 
Propagation Deiay Times 



Note: All input pulses are supplied by generators having the following characteristics: frequency = 1 MHz, Zout “ 500, t, = tf = 2 ns. 
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DM54ALS00A/DM74ALS00A 
Quad 2-Input NAND Gates 

General Description 

This device contains four independent gates, each of which 
performs the logic NAND function. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 


■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Functionally and pin for pin compatible with Schottky 
and low power Schottky TTL counterpart 

■ Improved AC performance over Schottky and low pow- 
er Schottky counterparts 


Connection Diagram 


Dual-ln-Llne Package 


Vcc 4A 4Y 3B 3A 3Y 



TL/F/6270-1 

Order Number DM54ALS00AJ, DM74ALS00AM or DM74ALS00AN 
See NS Package Number J14A, M14A or N14A 


Function Table 


Y = AB 


Inputs 

Output 

A 

B 

Y 

L 

L 

H 

L 

H 

H 

H 

L 

H 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 
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DM54ALS00A/DM74ALS00A 



DM54ALS00A/DM74ALS00A 


Absolute Maximum Ratings 

If Military/ Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54ALS -55°Cto +125°C 

DM74ALS 0°Cto+70“C 

Storage T emperature Range - 65°C to + 1 50°C 


Note: The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined In the “Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


DMS4ALS00A 


Symbol 

Parameter 

Vcc 

Supply Voltage 

VlH 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

Iqh 

High Level Output Current 

Iql 

Low Level Output Current 

Ta 

Free Air Operating Temperature 



Norn 

Max 

5 

5.5 


DM74ALS00A 


Norn 





Electricai Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol 


V|K 


VOH 



Parameter 


Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current at Max 
Input Voltage 


High Level Input Current 


Low Level Input Current 


Output Drive Current 


Supply Current 


Conditions 


Vcc “ 4.5V, l| = — 1 8 m A 


Iqh = ■■0-4 mA 
Vcc = 4.5V to 5.5V 


Vcc = 4.5V 54/74ALS 

loL = 4 mA 
74ALS 
Iql = 8 mA 


Vcc = 5.5V, V|H = 7V 


Vcc = 5.5V. V|H = 2.7V 


Vcc = 5.5V. V|L = 0.4V 


Vcc = 5.5V Vo = 2.25V 


Vcc = 5.5V Outputs High 
Outputs Low 


Max 

Units 

-1.5 

V 



Switching Characteristics over recommended operating free air temperature range (Note 1 ) 


Conditions 


Vcc = 4.5V to 5.5V 
Rl = 500n 
Cl = 50 pF 


Note 1; See Section 1 for test waveforms and output load. 


Symbol 

Parameter 

tpLH 

Propagation Delay Time 

Low to High Levei Output 

tpHL 

Propagation Delay Time 

High to Low Level Output 


DM54ALS00A 

DM74ALS00A 

Min 

Max 

Min 

Max 

3 

16 

3 

11 

2 

13 

2 

8 
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DM54ALS01/DM74ALS01 Quad 2-Input 
NAND Gates with Open-Collector Outputs 


General Description 

This device contains four independent gates, each of which 
performs the logic NAND function. The open-collector out- 
puts require external pull-up resistors for proper logical op- 
eration. 

Pull-Up Resistor Equations 

P ^ Vcc (Min) - Vqh 
N i (Iqh) + N2 (I|h) 

„ Vcc (Max) - Vql 

'lor-NsiiL) 

Where: Ni (Iqh) = total maximum output high current for 
all outputs tied to pull-up resistor 
N 2 (Iih) = maximum input high current for all 
inputs tied to pull-up resistor 
N3 (I|l) = total maximum input low current for all 
inputs tied to pull-up resistor 


Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Functionally and pin for pin compatible with Schottky 
and low power Schottky TTL counterpart 

■ Improved AC performance over Schottky and low pow- 
er Schottky counterparts 


Connection Diagram 

Dual-ln-Line Package 
Vcc 4A 3Y 3B 3A 



1Y 1A IB 2Y 2A 2B GND 

TL/F/6174-1 

Order Number DM54ALS01J, DM74ALS01M or DM74ALS01N 
See NS Package Number J14A, M14A or N14A 


Function Tabie 


Y = AB 


Inputs 

Output 

A 

B 

Y 

L 

L 

H 

L 

H 

H 

H 

L 

H 

H 

H 

L 



H = High Logic Level 
L = Low Logic Level 


DM54ALS01/DM74ALS01 





DM54ALS01/DM74ALS01 


Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, Note: 
contact the National Semiconductor Sales Office/ beyorn 
Distributors for availability and specifications. teed. / 

Supply Voltage 7V param 

Input Voltage 7V ^rhe"!- 

High Level Output Voltage 7V ff^Q 

Operating Free Air Temperature Range 
DM54ALS - 55°C to + 1 25°C 

DM74ALS 0‘’Cto+70'’C 

Storage T emperature Range - 65°C to + 1 50°C 

Recommended Operating Conditions 


DM54ALS01 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

VlL 

Low Level Input Voltage 

Vqh 

High Level Output Voltage 

Iql 

Low Level Output Current 

Ta 

Free Air Operating Temperature 



DM74ALS01 


Norn 

Max 

5 

5.5 




Nom 

Max 

5 

5.5 




Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol 


V|K 


lOH 


VoL 



Parameter 


Input Clamp Voltage 


High Level Output Current 


Low Level Output 
Voltage 


Input Current @ Max. 
Input Voltage 


High Level Input Current 


Low Level Input Current 


Supply Current 


Conditions 


Vcc = 4.5V, l| = -18 mA 


Vcc = 4.5V, VoH = 5.5V 


Vcc = 4.5V 54/74ALS 

Iql =4 mA 
74ALS 
Iql = 8 mA 


Vcc = 5.5V, V|h = 7V 


Vcc = 5.5V, V|H = 2.7V 


Vcc = 5.5V, V|L = 0.4V 


Vcc = 5.5V Outputs High 
Outputs Low 



Switching Characteristics 

over recommended operating free air temperature range (Note 1). 


Vcc = 4.5V to 5.5V 
Rl = 2 kn 
Cl = 50 pF 


Note 1: See Section 1 for test waveforms and output load. 


Symbol 

Parameter 

tPLH 

Propagation Delay Time 

Low to High Level Output 

tPHL 

Propagation Delay Time 

High to Low Level Output 


DM54ALS01 

Min 

Max 

23 

66 

8 

39 


DM74ALS01 


Max 
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DM54ALS02/DM74ALS02 
Quad 2-Input NOR Gates 

General Description 

This device contains four independent gates, each of which 
performs the logic NOR function. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 


■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Functionally and pin for pin compatible with Schottky 
and low power Schottky TTL counterpart 

■ Improved AC performance over Schottky and low pow- 
er Schottky counterparts 


Connection Diagram 

Dual-in-Llne Package 
Vcc Y4 B4 A4 Y3 B3 A3 



Y1 A1 B1 Y2 A2 B2 GND 

TL/F/6175-1 

Order Number DM54ALS02J, OM74ALS02M or DM74ALS02N 
See NS Package Number J14A, M14A or N14A 


Function Table 


Y = A + B 


Inputs 

Output 

A 

B 

Y 

L 

L 

H 

L 

H 

L 

H 

L 

L 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 
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DM54ALS02/DM74ALS02 



DM54ALS02/DM74ALS02 


Absolute Maximum Ratings 

If Military/ Aerospace specified devices are required, Note: The "Absolute Maximum Ratings” are those values 

contact the National Semiconductor Sales Office/ beyond which the safety of the device cannot be guaran- 

Distrlbutors for availability and specifications. teed. The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the "Electrical Characteristics" 

Input Voltaqe 7V guaranteed at the absolute maximum ratings. 

^ . The "Recommended Operating Conditions” table will define 

Operating Free Air Temperature Range conditions for actual device operation. 

DM54ALS - SS'C to + 1 25‘'C 

DM74ALS 0°Cto+70‘’C 

Storage Temperature Range -65°C to -1- 1 50°C 

Recommended Operating Conditions 

Symbol 

Parameter 

DM54ALS02 

DM74ALS02 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.5 

5 

5.5 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.7 



0.8 

V 

lOH 

High Level Output Current 



-0.4 



-0.4 

mA 

lOL 

Low Level Output Current 



4 



8 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 

Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 

Symbol 

Parameter 

Conditions 

Min 

Typ 

Max 

Units 

V|K 

Input Clamp Voltage 

Vcc ~ 4.5V, l| = — 1 8 mA 



-1.5 

V 

VoH 

High Level Output 

Voltage 

Iqh = ~0.4 mA 

Vcc = 4.5V to 5.5V 

< 

o 

o 

1 



V 

VoL 

Low Level Output 

Voltage 

Vcc = 4.5V 

54/74ALS 

Iql = 4 mA 


0.25 

0.4 

■ 

74ALS 

Iql = 8 mA 


0.35 

0.5 

■ 

l| 

Input Current @ Max. 

Input Voltage 

Vcc = 5.5V. V|H = 7V 



0.1 

mA 

l|H 

High Level Input Current 

Vcc = 5.5V, V|H = 2.7V 



20 

juiA 

l|L 

Low Level Input Current 

Vcc = 5.5V, V|L = 0.4V 



-0.1 

mA 

>0 

Output Drive Current 

Vcc = 5.5V 

Vo = 2.25V 

-30 


-112 

mA 

Icc 

Supply Current 

Vcc = 5.5V 

Outputs High 


0.85 

2.2 

mA 

Outputs Low 


2.16 

4 

mA 

Switching Characteristics 

over recommended operating free air temperature range (Note 1). 

Symbol 

Parameter 

Conditions 

DM54ALS02 

DM74ALS02 

Units 

Min 

Max 

Min 

Max 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Vc( 

Rl 

: = 4.5V to 5.5V 

= soon 

= 50 pF 

1 

18 

3 

12 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Cl 

1 

11 

3 

10 

ns 

Note 1: See Section 1 for test waveforms and output load. 
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DM54ALS03B/DM74ALS03B Quad 2-Input 
NAND Gates with Open Collector Outputs 


General Description 

This device contains four independent gates, each of which 
performs the logic NAND function. The open-collector out- 
puts require external pull-up resistors for proper logical op- 
eration. 


Pull-Up Resistor Equations 


Vcc (Min) - Vqh 
Ni Ooh) + N2 (Iih) 


Where: 


Rmin = 


Vcc (Max) - Vql 
Iql “ N3 (I|l) 


Ni (Iqh) = total maximum output high current for 
all outputs tied to pull-up resistor 


N2 (I|h) = total maximum input high current for all 
inputs tied to pull-up resistor 


N3 (I|l) = total maximum input low current for all 
inputs tied to pull-up resistor 


Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Functionally and pin for pin compatible with Schottky 
and low power Schottky TTL counterpart 

■ Improved AC performance over Schottky and low pow- 
er Schottky counterparts 


Connection Diagram 


Oual-ln-Line Package 
Vcc A4 Y4 B3 A3 Y3 



A1 B1 Y1 A2 B2 Y2 GNO 

TL/F/6176-1 

Order Number DM54ALS03BJ, DM74ALS03BM or DM74ALS03BN 
See NS Package Number J14A, M14A or N14A 

Function Tabie 


Inputs 

Output 

A 

B 

Y 

L 

L 

H 

L 

H 

H 

H 

L 

H 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 
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DM54ALS03B/OM74ALS03B 




DM54ALS03B/DM74ALS03B 


Absolute Maximum Ratings 

If Military/ Aerospace specified devices are required, Note: The "Absolute Maximum Ratings” are those values 

contact the National Semiconductor Sales Office/ beyond which the safety of the device cannot be guaran- 

Distributors for availability and specifications. teed. The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the “Electrical Characteristics” 

Input Voltage 7V guaranteed at the absolute maximum ratings. 

^ The "Recommended Operating Conditions ” table will define 

High Level Output Voltage 7V conditions for actual device operation. 

Operating Free Air Temperature Range 

DM54ALS -55°C to + 1 25°C 

DM74ALS 0°Cto+70»C 

Storage T emperature Range -65'‘Cto+1 50“C 

Recommended Operating Conditions 

Symbol 

Parameter 

DM54ALS03B 

DM74ALS03B 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.5 

5 

5.5 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.7 



0.8 

V 

VoH 

High Level Output Voltage 



5.5 



5.5 

V 

lOL 

Low Level Output Current 



4 



8 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 

Electricai Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc == 5V, Ta = 25°C. 

Symbol 

Parameter 

Conditions 

Min 

Typ 

Max 

Units 

V|K 

Input Clamp Voltage 

Vcc = 4.5V, l| = -18 mA 



-1.5 

V 

lOH 

High Level Output Current 

Vcc = 4.5V. VoH = 5.5V 



100 

fxA 

VoL 

Low Level Output 

Voltage 

Vcc = 4.5V 

54/74ALS 

Iql =4 mA 


0.25 


V 

74ALS 

Iql = 8 fTlA 


0.35 

0.5 

V 

l| 

Input Current @ Max. 

Input Voltage 

Vcc = 5.5V, V|h = 7V 



0.1 

mA 

l|H 

High Level Input Current 

Vcc = 5.5V, V|H = 2.7V 



20 

jliA 

IlL 

Low Level Input Current 

Vcc = 5.5V, V|L = 0.4V 



-0.1 

mA 

■cc 

Supply Current 

Vcc = 5.5V 

Outputs High 


0.43 

0.85 

mA 

Outputs Low 


1.62 

3 

mA 

Switching Characteristics 

over recommended operating free air temperature range (Note 1). 

Symbol 

Parameter 

Conditions 

DM54ALS03B 

DM74ALS03B 


Min 

Max 

Min 

Max 


tpLH 

Propagation Delay Time 

Low to High Level Output 

Vcc = 4.5V to 5.5V 

Rl = 2 kn 

Cl = 50 pF 

20 

59 

20 

50 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

3 

23 

3 

13 

ns 

Note 1: See Section 1 for test waveforms and output load. 
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DM54ALS04B/DM74ALS04B Hex Inverters 


General Description 

This device contains six independent gates, each of which 
performs the logic INVERT function. 

Features 

■ Switching specifications at 50 pF 
M Switching specifications guaranteed over full tempera- 
ture and Vcc range 


■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Functionally and pin for pin compatible with Schottky 
and low power Schottky TTL counterpart 

■ Improved AC performance over Schottky and low pow- 
er Schottky counterparts 


Connection Diagram 

Dual-In-Line Package 

Vcc A6 Y6 as YS A4 Y4 i 


[14 

13 

12 

11 

10 

a 8 

rD>>- 

-t>^ 

-{>o- 



-Oo 


-{>J 

1 

2 

3 

4 

5 

6 |7 


A1 Y1 A2 Y2 A3 Y3 GNO 

TL/F/6177-1 

Order Number DM54ALS04BJ, DM74ALS04BI\/I or DM74ALS04BN 
See NS Package Number J14A, M14A or N14A 


Function Table 


Y = A 


Input 

Output 

A 

Y 

L 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 
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DM54ALS04B/DM74ALS04B 



DM54ALS04B/DM74ALS04B 


Absolute Maximum Ratings 

If Military/ Aerospace specified devices are required, Note: The "Absolute Maximum Ratings" are those values 

contact the National Semiconductor Sales Office/ beyond which the safety of the device cannot be guaran- 

Dlstrlbutors for availability and specifications. teed. The device shouidnotbe operated at these limits. The 

Supply Voltage 7V parametric values defined in the "Eiectricai Characteristics” 

Input Voltaqe 7V guaranteed at the absoiute maximum ratings. 

^ . The "Recommended Operating Conditions" tabie wiii define 

Operating Free Air Temperature Range conditions for actuai device operation. 

DM54ALS -SS'Cto +125°C 

DM74ALS 0°Cto+70“C 

Storage Temperature Range -65°C to -I- ISO-C 

Recommended Operating Conditions 

Symbol 

Parameter 

DM54ALS04B 

DM74ALS04B 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.5 

5 

5.5 

V 

VlH 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.7 



0.8 

V 

lOH 

High Level Output Current 



-0.4 



-0.4 

mA 

lOL 

Low Level Output Current 



4 



8 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 

Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 

Symbol 

Parameter 

Conditions 

Min 

Typ 

Max 

Units 

V|K 

Input Clamp Voltage 

Vcc = 4.5V, l| = —18 mA 



-1.2 

V 

VoH 

High Level Output 

Voltage 

Iqh = ~0-4 mA 

Vcc = 4.5V to 5.5V 

< 

o 

o 

1 

IV) 



V 

VoL 

Low Level Output 

Voltage 

Vcc = 4.5V 

54/74ALS 

Iql = 4 mA 


0.25 


s 

74ALS 

Iql = 8 mA 


0.35 

0.5 

H 

l| 

Input Current @ Max. 

Input Voltage 

Vcc = 5.5V, V|H = 7V 



0.1 

mA 

l|H 

High Level input Current 

Vcc = 5.5V. V|H = 2.7V 



20 

jaA 

l|L 

Low Level Input Current 

Vcc = 5.5V, V|L = 0.4V 



-0.1 

mA 

>0 

Output Drive Current 

Vcc = 5.5V 

Vo = 2.25V 

-30 


-112 

mA 

Icc 

Supply Current 

Vcc = 5.5V 

Outputs High 


0.65 

1.1 

mA 

Outputs Low 


2.4 

4.2 

mA 

Switching Characteristics 

over recommended operating free air temperature range (Note 1). 

Symbol 

Parameter 

Conditions 

DM54ALS04B 

DM74ALS04B 


Min 

Max 

Min 

Max 


tpLH 

Propagation Delay Time 

Low to High Level Output 

Vcc = 4.5V to 5.5V 

Rl = 50on 

Cl = 50 pF 

3 

14 

3 

11 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

2 

12 

2 

8 

ns 

Note 1: See Section 1 for test waveforms and output load. 
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DM54ALS05A/DM74ALS05A Hex Inverters 
with Open Collector Outputs 


General Description 

This device contains six independent gates, each of which 
performs the logic INVERT function. The open-collector out- 
puts require external pull-up resistors for proper logical op- 
eration. 

Pull-Up Resistor Equations 

„ Vcc (Min) - VoH 


Rmax = 


Ni doH) + N 2 (I|h) 
Vcc (Max) - VoL 


Iol-N3(Iil) 

Nl (Iqh) = total maximum output high current for 

all outputs tied to pull-up resistor 

N 2 (I|h) = total maximum input high current for all 

inputs tied to pull-up resistor 

N 3 (I|l) = total maximum input low current for all 

inputs tied to pull-up resistor 


Connection Diagram 


Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Functionally and pin for pin compatible with Schottky 
and low power Schottky TTL counterpart 

■ Improved AC performance over Schottky and low pow- 
er Schottky counterparts 


DuaMti'Llne Package 


Vcc A6 


J 

14 

13 

12 

11 

10 

9 


-hX)- 






Order Number DM54ALS05AJ, DM74ALS05AM or DM74ALS05AN 
See NS Package Number J14A, M14A or N14A 


Function Table 


Input 

Output 

A 

Y 

L 

H 

H 

L 

H = High Logic Level 

L = Low Logic Level 


DM54ALS05A/DM74ALS05A 



DM54ALS05A/DM74ALS05A 


Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

High Level Output Voltage 7V 

Operating Free Air Temperature Range 
DM54ALS - 55°C to + 1 25°C 

DM74ALS 0°C to + 70-0 

Storage Temperature Range -65°C to + 150°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric vaiues defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

VqH 

High Level Output Voltage 

Iql 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM54ALS05A 



Nom 

Max 

5 

5.5 


DM74ALS05A 


Norn 


5 



Eiectricai Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol 


V|K 


lOH 


VoL 



Parameter 


Input Clamp Voltage 


High Level Output Current 


Low Level Output 
Voltage 


Input Current @ Max 
Input Voltage 


High Level Input Current 


Low Level Input Current 


Supply Current 


Conditions 


Vcc = 4.5V, l| = -18 mA 


Vcc = 4.5V. VoH = 5.5V 


Vcc = 4.5V 54/74ALS 

Iql — 4 mA 

74ALS 
Iql = 8 nfiA 


Vcc = 5.5V. V|H = 7V 


Vcc = 5.5V. V|H = 2.7V 


Vcc = 5.5V, V|L = 0.4V 


Vcc = 5.5V Outputs High 
Outputs Low 



Switching Characteristics over recommended operating free air temperature range (Note 1 ) 


Symbol 

Parameter 

Conditions 

tpLH 

Propagation Delay Time 

Vcc = 4.5V to 5.5V 


Low to High Level Output 

Rl = 2 kn 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Cl = 50 pF 


DM54ALS05A 


Max 
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DM54ALS08/DM74ALS08 
Quad 2-Input AND Gates 

General Description 

This device contains four independent gates, each of which 
performs the logic AND function. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 


■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Functionally and pin for pin compatible with Schottky 
and low power Schottky TTL counterpart 

■ Improved AC performance over Schottky and low pow- 
er Schottky counterparts 



Connection Diagram 


Dual-ln-Llne Package 
Vcc B4 A4 Y4 B3 A3 Y3 



TL/F/6271-1 

Order Number DM54ALS08J, DM74ALS08M or DM74ALS08N 
See NS Package Number J14A, M14A or N14A 


Function Table 


Y = AB 


Inputs 

Output 

A 

B 

Y 

L 

L 

L 

L 

H 

L 

H 

L 

L 

H 

H 

H 


H = High Logic Level 
L = Low Logic Level 
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DM54ALS08/DM74ALS08 



DM54ALS08/DM74ALS08 


Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the Nationai Semiconductor Saies Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54ALS - 55°C to + 1 25'‘C 

DM74ALS 0°Cto+70”C 

Storage Temperature Range -65°C to + 150°C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


DM54ALS08 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

Iqh 

High Level Output Current 

Iql 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM74ALS08 



Nom 

Max 

5 

5.5 




Nom 

Max 

5 

5.5 




Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol 


VlK 


VOH 



Parameter 


Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current @ Max. 
Input Voltage 


High Level Input Current 


Low Level Input Current 


Output Drive Current 


Supply Current 


Conditions 


Vcc = 4.5V, l| = -18 mA 


Iqh = ~0-4 mA 
Vcc = 4.5V to 5.5V 


Vcc = 4.5V 54/74ALS 

Iql = 4 mA 

74ALS 
Iql = 8 mA 


Vcc = 5.5V. V|H = 7V 


Vcc = 5.5V, V|H = 2.7V 


Vcc = 5.5V, V|L = 0.4V 


Vcc = 5.5V Vo = 2.25V 


Vcc = 5.5V Outputs High 
Outputs Low 


Max 

Units 

-1.5 

V 



Switching Characteristics 

over recommended operating free air temperature range (Note 1). 


Vcc = 4.5V to 5.5V 
Rl = 500fl 
Cl = 50 pF 


Note 1: See Section 1 for test waveforms and output load. 


Symbol 

Parameter 

tpLH 

Propagation Delay Time 

Low to High Level Output 

tpHL 

Propagation Delay Time 

High to Low Level Output 
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OM54ALS09/DM74ALS09 Quad 2-Input AND Gates 
with Open Collector Outputs 


General Description 

This device contains four independent gates, each of which 
performs the logic AND function. The open-collector out- 
puts require external pull-up resistors for proper logical op- 
eration. 

Pull-Up Resistor Equations 

^ Vcc (Min) - Vqh 
Ni(Ioh) + N2(I|h) 

„ Vcc (Max) - Vql 

Where: Ni (Iqh) = total maximum output high current for 
all outputs tied to pull-up resistor 
N 2 (I|h) = total maximum input high current for all 
inputs tied to pull-up resistor 
N 3 Oil) = total maximum input low current for all 
inputs tied to pull-up resistor 


Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Functionally and pin for pin compatible with Schottky 
and low power Schottky TTL counterpart 

■ Improved AC performance over Schottky and low pow- 
er Schottky counterparts 


Connection Diagram 

Dual-ln-Line Package 


Vcc B4 A4 Y4 B3 A3 Y3 



TL/F/6179-1 

Order Number DM54ALS09J, DM74ALS09M or DM74ALS09N 
See NS Package Number J14A, M14A or N14A 

Function Table 

Y = AB 


Inputs 

Output 

A 

B 

Y 

L 

L 

L 

L 

H 

L 

H 

L 

L 

H 

H 

H 


H “ High Logic Level 
L == Low Logic Level 
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DM54ALS09/DM74ALS09 



DM54ALS09/DM74ALS09 


Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

High Level Output Voltage 7V 

Operating Free Air Temperature Range 
DM54ALS - 55°C to + 1 25°C 

DM74ALS 0°Cto+70‘C 

Storage Temperature Range -65°C to + 1 50°C 

Recommended Operating Conditions 


Note: The “Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

VoH 

High Level Output Voltage 

Iql 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DMS4ALS09 


DM74ALS09 



Norn 

Max 

5 

5.5 




Norn 

Max 

5 . 

5.5 




Electricai Characteristics 

over recommended operating free air temperature range. All typical values are measured at Mqq = 5V, Ta = 25°C. 


Symbol 


VlK 


lOH 


VoL 



Parameter 


Input Clamp Voltage 


High Level Output Current 


Low Level Output 
Voltage 


Input Current @ Max 
Input Voltage 


High Level Input Current 


Low Level Input Current 


Supply Current 


Conditions 


Vcc = 4.5V. I| = -18 mA 


Vcc = 4.5V. VoH = 5.5V 


Vcc = 4.5V 54/74ALS 

lOL =4 mA 

74ALS 
Iql = 8 mA 


Vcc = 5.5V. V|h = 7V 


Vcc = 5.5V. V|H = 2.7V 


Vcc = 5.5V. V|L= 0.4V 


Vcc = 5.5V Outputs High 
Outputs Low 



Switching Characteristics 

over recommended operating free air temperature range (Note 1). 


Vcc = 4.5V to 5.5V 
Rl = 2 kn 
Cl = 50 pF 


Note 1: See Section 1 for test waveforms and output load. 


Symbol 

Parameter 

tpLH 

Propagation Delay Time 

Low to High Level Output 

tpHL 

Propagation Delay Time 

High to Low Level Output 


DM54ALS09 

DM74ALS09 

Min 

Max 

Min 

Max 

20 

69 

23 

54 

5 

23 

5 

15 
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DM54ALS10A/DM74ALS10A 


Triple 3-Input NAND Gates 


General Description 

This device contains three independent gates, each of 
which performs the logic NAND function. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 


■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Functionally and pin for pin compatible with Schottky 
and low power Schottky TTL counterpart 

■ Improved AC performance over Schottky and low pow- 
er Schottky counterparts 


Connection Diagram 


Dual-ln-Line Package 
Vcc Cl Y1 C3 B3 A3 Y3 



TL/F/6ieO-1 


Order Number DM54ALS10AJ, DM74ALS10AM or DM74ALS10AN 
See NS Package Number J14A, M14A or N14A 


Function Table 


Y = ABC 


Inputs 

Output 

A 

B 

C 

Y 

X 

X 

L 

H 

X 

L 

X 

H 

L 

X 

X 

H 

H 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 
X = Either Low or High Logic Level 
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DM54ALS10A/DM74ALS10A 



DM54ALS10A/DM74ALS10A 


Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54ALS - 55°C to 4- 1 25°C 

DM74ALS 0°Cto+70°C 

Storage Temperature Range -65°C to + 150°C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


DM54ALS10A 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

Iqh 

High Level Output Current 

Iql 

Low Level Output Current 

Ta 

Free Air Operating Temperature 



DM74ALS10A 


Nom 

Max 

5 

5.5 




Nom 

Max 

5 

5.5 




Electricai Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol 


V|K 


VOH 



Parameter 


Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current ® Max 
Input Voltage 


High Level Input Current 


Low Level Input Current 


Output Drive Current 


Supply Current 


Conditions 


Vcc = 4.5V, l| = -18 mA 


Iqh ~ —0.4 mA 
Vcc = 4.5V to 5.5V 


Vcc = 4.5V 54/74ALS 

loL = 4 mA 

74ALS 
Iql = 8 mA 


Vcc = 5.5V, V|H = 7V 


Vcc = 5.5V, V|H = 2.7V 


Vcc = 5.5V, V|L = 0.4V 


Vcc = 5.5V Vo = 2.25V 


Vcc = 5.5V Outputs High 
Outputs Low 



Switching Characteristics over recommended operating free air temperature range (Note 1). 


Conditions 


Vcc = 4.5V to 5.5V 
Rl = 50on 
Cl = 50 pF 


Note 1: See Section 1 for test waveforms and output load. 


Symbol 

Parameter 

tpLH 

Propagation Delay Time 

Low to High Level Output 

fpHL 

Propagation Delay Time 

High to Low Level Output 


DM54ALS10A 

DM74ALS10A 

Min 

Max 

Min 

Max 

2 

16 

2 

11 

2 

12 

2 

10 
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DM54ALS1 1 A/DM74ALS1 1 A 
Triple 3-Input AND Gates 

Generai Description 

This device contains three independent gates, each of 
which performs the logic AND function. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 


■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Functionally and pin for pin compatible with Schottky 
and low power Schottky TTL counterpart 

■ Improved AC performance over Schottky and low pow- 
er Schottky counterparts 


Connection Diagram 


Dual-ln-Llne Package 
Vcc C1 Y1 C3 B3 A3 Y3 



A1 B1 A2 B2 C2 Y2 GND 

TL/F/6iei-1 


Order Number DM54ALS11AJ, DM74ALS11AM or DM74ALS11AN 
See NS Package Number J14A, M14A or N14A 


Function Tabie 


Y = ABC 


Inputs 

Output 

A 

B 

C 

Y 

X 

X 

L 

L 

X 

L 

X 

L 

L 

X 

X 

L 

H 

H 

H 

H 


H = High Logic Level 
L = Low Logio Level 
X = Either Low or High Logic Level 
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DM54ALS1 1 A/DM74ALS11 A 



DM54ALS1 1 A/DM74ALS1 1 A 


Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54ALS - SS'C to + 1 25°C 

DM74ALS 0°Cto+70“C 

Storage T emperature Range - 65°C to + 1 50°C 


Note; The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


DM54ALS11A 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

Iqh 

High Level Output Current 

Iql 

Low Level Output Current 

Ta 

Free Air Operating Temperature 



Nom 

Max 

5 

5.5 


DM74ALS11A 


Nom 





Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol 

Parameter 

Conditions 

Min 

Typ 

Max 

Units 

V|K 

Input Clamp Voltage 

Vcc = 4.5V, l| = -18 mA 



-1.5 




High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current @ Max 
Input Voltage 


High Level Input Current 


Low Level Input Current 


Output Drive Current 


Supply Current 


Iqh “ ~0.4 mA 
Vcc = 4.5V to 5.5V 


Vcc = 4.5V 54/74ALS 

Iql = 4 mA 

74ALS 
Iql = 8 mA 


Vcc = 5.5V, V|H = 7V 


Vcc = 5.5V, V|H = 2.7V 


Vcc = 5.5V, V|L = 0.4V 


Vcc = 5.5V Vo = 2.25V 


Vcc = 5.5V Outputs High 
Outputs Low 



Switching Characteristics 

over recommended operating free air temperature range (Note 1). 


Conditions 


Symbol 

Parameter 

IPLH 

Propagation Delay Time 

Low to High Level Output 

tpHL 

Propagation Delay Time 

High to Low Level Output 


Vcc = 4.5V to 5.5V 
Rl = 50on 
Cl = 50 pF 


DM54ALS11A 

DM74ALS11A 

Min 

Max 

Min 

Max 

2 

17 

2 

13 

2 

14 

2 

10 



Note 1: See Section 1 for test wavefornns and output load. 
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DM54ALS12A/DM74ALS12A Triple 3-Input 
NAND Gates with Open Collector Outputs 


General Description 

This device contains three independent gates, each of 
which performs the logic NAND function. The open-collec- 
tor outputs require external pull-up resistors for proper logi- 
cal operation. 

Pull-Up Resistor Equations 

Q ^ Vcc (Min) - Vqh 
Ni(Ioh) + N2(I|h) 


Where: 


Rmin = 


Vcc (Max) - Vql 
lOL - N3 (I|l) 


Ni (Iqh) = total maximum output high current for 
all outputs tied to pull-up resistor 


N2 (I|h) = total maximum input high current for all 
inputs tied to pull-up resistor 


N3 (III) = total maximum input low current for all 
inputs tied to pull-up resistor 


Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Functionally and pin for pin compatible with Schottky 
and low power Schottky TTL counterpart 

■ Improved AC performance over Schottky and low pow- 
er Schottky counterparts 


Connection Diagram 

Dual-ln-Llne Package 


Vcc Cl C3 B3 A3 Y3 



A1 B1 A2 B2 C2 Y2 GND 

TL/F/6182-1 

Order Number DM54ALS12AJ, DM74ALS12AM or DM74ALS12AN 
See NS Package Number J14A, M14A or N14A 

Function Table 


Y = ABC 


Inputs 

Output 

A 

B 

C 

Y 

X 

X 

L 

H 

X 

L 

X 

H 

L 

X 

X 

H 

H 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 
X = Either Low or High Logic Level 
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DM54ALS12A/DM74ALS12A 



DM54ALS12A/DM74ALS12A 


Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, Note: 7 
contact the National Semiconductor Sales Office/ beyond 
Distributors for availability and specifications. teed. Ti 

Supply Voltage 7V parame 

Input Voltage 7V ^The“R 

High Level Output Voltage 7V 

Operating Free Air Temperature Range 
DM54ALS - 55“C to + 1 25'’C 

DM74ALS 0°Cto+70‘“C 

Storage Temperature Range - 65°C to + 1 50°C 

Recommended Operating Conditions 


DM54ALS12A 


Note: The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Eiectricai Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

Vqh 

High Level Output Voltage 

Iql 

Low Level Output Current 

Ta 

Free Air Operating Temperature 



DM74ALS12A 


Nom 

Max 

5 

5.5 




Nom 

Max 

5 

5.5 




Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol 


V|K 


lOH 


VoL 



Parameter 


Input Clamp Voltage 


High Level Output Current 


Low Level Output 
Voltage 


Input Current @ Max 
Input Voltage 


High Level Input Current 


Low Level Input Current 


Supply Current 


Conditions 


Vcc = 4.5V. I| = -18 mA 


Vcc = 4.5V, Vqh = 5.5V 


Vcc = 4.5V 54/74ALS 

IOL=4mA 
74ALS 
Iql = 8 mA 


Vcc = 5.5V, V|H = 7V 


Vcc = 5.5V. V|H = 2.7V 


Vcc = 5.5V, V|L = 0.4V 


Vcc = 5.5V Outputs High 
Outputs Low 



Switching Characteristics 

over recommended operating free air temperature range (Note 1). 


Conditions 


Symbol 

Parameter 

tpLH 

Propagation Delay Time 

Low to High Level Output 

tpHL 

Propagation Delay Time 

High to Low Level Output 


Vcc = 4.5V to 5.5V 

Rl = 2 kn 

Cl = 50 pF 


DM54ALS12A 

DM74ALS12A 

Min 

Max 

Min 

Max 

23 

59 

23 

54 

5 

26 

5 

18 



Note 1: See Section 1 for test waveforms and output load. 
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DM54ALS13/DM74ALS13 Dual 4-Input 
NAND Gates with Schmitt Trigger Inputs 


General Description 

This device contains two independent gates, each of which 
performs the logic NAND function. Each input has hystere- 
sis which increases the noise immunity and transforms a 
slowly changing input signal to a fast changing, jitter-free 
output. 

Features 

■ Switching specification at 50 pF 


■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Functionally and pin-for-pin compatible with Schottky 
and Low Power Schottky TTL counterparts 

■ Improved AC performance over low power Schottky 
counterpart 


Connection Diagram 

vcc D2 C2 NC B2 A2 Y2 



A1 B1 NC Cl D1 Y1 GND 

Order Number DM54ALS13J, DM74ALS13M or DM74ALS13N 
See NS Package Number J14A, M14A or N14A 

Function Tabie 


Y = ABCD 


Inputs 

Output 

Y 

A 

B 

C 

D 

X 

X 

X 

L 

H 

X 

X 

L 

X 

H 

X 

L 

X 

X 

H 

L 

X 

X 

X 

H 

H 

H 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 
X = Either Low or High Logic Level 
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DM54ALS13/DM74ALS13 




DM54ALS13/DM74ALS13 


Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Storage Temperature Range -65°Cto +150°C 

Operating Free Air Temperature Range 
DM54ALS -55°Cto +125°C 

DM74ALS 0°Cto+70°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device can not be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Eiectricai Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

Vt + 

Positive-Going Input 

Vcc = Min to Max 


Threshold Voltage 

< 

o 

o 

II 

Ul 

< 

Vt- 

Negative-Going Input 

Vcc = Min to Max 


Threshold Voltage 

< 

o 

o 

II 

U1 

< 

HYS 

Input Hysteresis 

Vcc = Min to Max 



> 

in 

II 

o 

o 

> 

Iqh 

High Level Output Current 

Iql 

Low Level Output Current 

Ta 

Operating Free Air Temperature Range 


DM54ALS13 




5 


DM74ALS13 







Electrical Characteristics over recommended free air temperature range (unless otherwise noted) 


Symbol 


V|C 


VOH 


VoL 


Parameter 


Input Clamp Voltage 


High Level Output Voltage 


Low Level Output Voltage 



Test Conditions 


Vcc = Min. l| = -18 mA 


Vcc = 4.5V to 5.5V, loH = Max 


Vcc = Min 54/74ALS 

Iql = 4 mA 
74ALS 
Iql = 8 mA 


Vcc = 5V,V| = Vt+ 


Typ I Max | Units 



0.25 

0.4 

0.35 

0.5 


Input Current at Positive-Going 
Threshold Voltage 


Input Current at Negative-Going 
Threshold Voltage 


Input Current at Maximum Input Voltage Vcc = Max, V| = 7V 


High Level Input Current 


Low Level Input Current 


Output Drive Current 


Supply Current with Outputs High 


Supply Current with Outputs Low 


Vcc = 5V, V| = Vj- 


Vcc = Max, V| = 2.7V 


Vcc = Max, V| = 0.4V 


Vcc = Max, Vo = 2.25V 


Vcc = Max 


Vcc = Max 


Switching Characteristics over recommended operating free air temperature range 


Conditions (Note 1) 


Vcc = 4.5V to 5.5V 
RL = 500n, CL = 50 pF 


Note 1: See Section 1 for test waveforms and output load. 




100 jaA 


Symbol 

Parameter 

tpLH 

Propagation Delay Time 

Low to High Level Output 

tpHL 

Propagation Delay Time 

High to Low Level Output 


DM54ALS13 

DM74ALS13 

Min 

Max 

Min 

Max 

2 

13 

2 

12 

2 

13 

2 

12 
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DM54ALS14/DM74ALS14 Hex Inverters 
with Schmitt Trigger Inputs 


General Description 

This device contains six independent gates, each of which 
performs the logic INVERT function. Each input has hyster- 
esis which increases the noise immunity and transforms a 
slowly changing input signal to a fast changing, jitter-free 
output. 


Features 

■ Switching specification at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Functionally and pin-for-pin compatible with Schottky 
and Low Power Schottky TTL counterparts 

■ Improved AC performance over low power Schottky 
counterpart 


Connection Diagram 


vcc A6 Y6 A5 Y5 A4 Y4 



A1 Y1 A2 Y2 A3 Y3 GND 

TL/F/8773-1 

Order Number DM54ALS14J, DM74ALS14M or DM74ALS14N 
See NS Package Number J14A, M14A or N14A 

Function Table 


Y = A 


Input 

Output 

A 

Y 

L 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 
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DM54ALS14/DM74ALS14 




Absolute Maximum Ratings 

NOTE: The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

DM54ALS14 

DM74ALS14 

Units 

Min 

Norn 

Max 

1 Min 

Norn 

Max 

Vcc 

Supply Voltage 

mm 

5 

5.5 


5 

5.5 

V 

Vt + 

Positive-Going Input 
Threshold Voltage 

Vcc = Min to Max 

1.4 


2 

1.4 


2 

V 

> 

in 

II 

o 

o 

> 

1.55 


1.85 

1.55 


1.85 

Vt- 

Negative-Going Input 
Threshold Voltage 

Vcc = Min to Max 

0.75 


1.2 

0.75 


1.2 

■ 

< 

o 

0 

II 

01 
< 

0.85 


1.1 

0.85 


1.1 

HYS 

Input Hysteresis 

Vcc = Min to Max 

0.5 



0.5 



V 

> 

in 

II 

0 

0 

> 

0.6 



0.6 



lOH 

High Level Output Current 



-0.4 



-0.4 

mA 

lOL 

Low Level Output Current 



4 



8 

mA 

Ta 

Operating Free Air Temperature Range 

-55 


125 

IIIIQHI 


70 

°C 


If Military/Aerospace specified devices are required, 

contact the National Semiconductor Sales Office/ 

Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Storage Temperature Range -65°C to + 150°C 

Operating Free Air Temperature Range 
DM54ALS - 55°C to + 1 25°C 

DM74ALS 0'’Cto+70‘’C 


Recommended Operating Conditions 


Electrical Characteristics over recommended free air temperature range (unless otherwise noted) 


Symbol 


V|C 


VoH 


VoL 



Parameter 

Test Conditions 

Input Clamp Voltage 

Vcc — Min, l| = ~ 

■18 mA 

High Level Output Voltage 

Vcc “ 4.5V to 5.5V, Iqh — Max 

Low Level Output Voltage 

< 

0 

0 

II 

3' 

54/74ALS 

Iql = 4 mA 

74ALS 
loL = 8 mA 

Input Current at Positive- 
Going Threshold Voltage 

Vcc = 5V, V| = Vt+ 

Input Current at Negative- 
Going Threshold Voltage 

Vcc=5V,V| = Vt- 

Input Current at Maximum 
Input Voltage 

Vcc = Max, V| = 

7V 

High Level Input Current 

Vcc — Max, V| = 

2.7V 

Low Level Input Current 

Vcc — Max, V| = 

0.4V 

Output Drive Current 

Vcc = Max, Vq = 

2.25V 

Supply Current with 

Outputs High 

Vcc == Max 

Supply Current with 

Outputs Low 

Vcc = Max 



Max 

Units 

-1.5 

V 



0.4 

■ 

0.5 

V 

20 

jaA 

-100 

fiA 

100 

ju,A 

20 

jliA 

-100 

jliA 

-112 

mA 

12 

mA 

12 

mA 








































































































































Switching Characteristics over recommended operating free air temperature range 


Symbol 

Parameter 

Conditions (Note 1) 

DM54ALS14 

DM74ALS14 

Units 

Min 

Max 

Min 

Max 

tpLH 

Propagation Delay Time 

Low to High Level Output 

Vcc = 4.5V to 5.5V 

Rl = 500fl, C[_ = 50 pF 

2 

13 

2 

12 

ns 

tpHL 

Propagation Delay Time 

High to Low Level Output 

2 

11 

2 

10 

ns 


Note 1: See Section 1 for test waveforms and output load. 
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DM54ALS1 5A/DM74ALS1 5A 



National 

Semiconductor 

Corporation 


DM54ALS15A/DM74ALS15A Triple 3-Input 
AND Gates with Open Collector Outputs 


General Description 

This device contains three independent gates, each of 
which performs the iogic AND function. The open-collector 
outputs require external pull-up resistors for proper logical 
operation. 

Pull-Up Resistor Equations 

^ Vcc (Min) - Vqh 
Ni(Ioh) + N2(I|h) 

Vcc(Max)-VoL 

"MIN ^ “i M ' 

■oL - NsOil) 

Where: Ni (Iqh) = total maximum output high current for 
all outputs tied to pull-up resistor 
N2 (I|h) = total maximum input high current for all 
inputs tied to pull-up resistor 
N3 (I|l) = total maximum input low current for all 
inputs tied to pull-up resistor 


Features 

B Switching specifications guaranteed over full tempera- 
ture and Vcc range 

B Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

B Functionally and pin for pin compatible with Schottky 
and low power Schottky TTL counterpart 

B Improved AC performance over Schottky and low pow- 
er Schottky counterparts 


Connection Diagram 

Dual-In-Line Package 


Vcc C1 Y1 C3 B3 A3 Y3 



Order Number DM54ALS15AJ, DM74ALS15AM or DM74ALS15AN 
See NS Package Number J14A, M14A or N14A 

Function Tabie 


Y = ABC 


Inputs 

Output 

A 

B 

C 

Y 

X 

X 

L 

L 

X 

L 

X 

L 

L 

X 

X 

L 

H 

H 

H 

H 


H = High Logic Level 
L = Low Logic Level 
X = Either Low or High Logic Level 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required. Note: 
contact the National Semiconductor Sales Office/ beyont 
Distributors for avaiiabiiity and specifications. teed. 7 

Supply Voltage 7V paramt 

Input Voltage 7V ^rhe'T. 

High Level Output Voltage 7V 

Operating Free Air Temperature Range 
DM54ALS -55°Cto +125°C 

DM74ALS 0°Cto+70”C 

Storage Temperature Range . -65°Cto +150'’C 

Recommended Operating Conditions 


DM54ALS15A 


Note: The “Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

VoH 

High Level Output Voltage 

lOL 

Low Level Output Current 

Ta 

Free Air Operating Temperature 



Nom 

Max 

5 

5.5 


DM74ALS15A 


Nom 


5 



Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol 


V|K 


•oh 


VoL 



Parameter 


Input Clamp Voltage 


High Level Output Current 


Low Level Output 
Voltage 


Input Current @ Max 
Input Voltage 


High Level Input Current 


Low Level Input Current 


Supply Current 


Conditions 


Vcc = 4.5V, l| = —18 mA 


Vcc = 4.5V. VoH = 5.5V 


Vcc = 4.5V 54/74ALS 

Iql = 4 mA 
74ALS 
Iql = 8 mA 


Vcc = 5.5V. V|H = 7V 


Vcc = 5.5V. V|H = 2.7V 


Vcc = 5.5V, V|L = 0.4V 


Vcc = 5.5V Outputs High 
Outputs Low 



Switching Characteristics 

over recommended operating free air temperature range (Note 1). 


Vcc = 4.5V to 5.5V 
Rl = 2 kn 
Cl = 50 pF 


Note 1: See Section 1 for test waveforms and output load. 


Symbol 

Parameter 

tpLH 

Propagation Delay Time 

Low to High Level Output 

tpHL 

Propagation Delay Time 

High to Low Level Output 


DM54ALS15A 

DM74ALS15A 

Min 

Max 

Min 

Max 

20 

59 

20 

45 

6 

25 

6 

20 
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DM54ALS20A/DM74ALS20A 


National 

Semiconductor 

Corporation 



DM54ALS20A/DM74ALS20A 
Dual 4-Input NAND Gates 

General Description 

This device contains two independent gates, each of which 
performs the logic NAND function. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 


■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Functionally and pin for pin compatible with Schottky 
and low power Schottky TTL counterpart 

■ Improved AC performance over Schottky and low pow- 
er Schottky counterparts 


Connection Diagram 


Dual-ln-Une Package 
Vcc D2 C2 NC B2 A2 Y2 


|14 

13 

Injnj 

m 

19 1. 



■1 

i 

m 

1 


• ■■■ 1 

— ' ' T 



■ 

■ 

1 

2 |3 


mmi 


A1 B1 NC Cl 01 Y1 GNO 

TL/F/6184-1 

Order Number DM54ALS20AJ, DM74ALS20AM or DM74ALS20AN 
See NS Package Number J14A, M14A or N14A 


Function Tabie 


Y = ABCD 


Inputs 

Output 

A 

B 

C 

D 

Y 

X 

X 

X 

L 

H 

X 

X 

L 

X 

H 

X 

L 

X 

X 

H 

L 

X 

X 

X 

H 

H 

H 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 
X = Either Low or High Logic Level 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54ALS -55°Cto +125‘'C 

DM74ALS 0'’Cto+70°C 

Storage Temperature Range - 65°C to + 1 50°C 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


DM54ALS20A 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

VlL 

Low Level Input Voltage 

Iqh 

High Level Output Current 

Iql 

Low Level Output Current 

Ta 

Free Air Operating Temperature 



DM74ALS20A 


Nom 

Max 

5 

5.5 




Nom 

Max 

5 

5.5 




Eiectricai Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol 


V|K 


VOH 



Parameter 


Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current @ Max 
Input Voltage 


High Level Input Current 


Low Level Input Current 


Output Drive Current 


Supply Current 



Vcc = 4.5V. I| = -18 mA 


Iqh = “0.4 mA 
Vcc = 4.5V to 5.5V 


Vcc = 4.5V 54/74ALS 

Iql = 4 mA 
74ALS 
Iql = 8 mA 


Vcc = 5.5V. V,h = 7V 


Vcc = 5.5V. V|H = 2.7V 


Vcc = 5.5V. V|L = 0.4V 


Vcc = 5.5V Vo = 2.25V 


Vcc = 5.5V Outputs High 
Outputs Low 


Switching Characteristics 

over recommended operating free air temperature range (Note 1). 


Conditions 


Symbol 

Parameter 

tpLH 

Propagation Delay Time 

Low to High Level Output 

tpHL 

Propagation Delay Time 

High to Low Level Output 


Vcc = 4.5V to 5.5V 
Rl = 500fl 
Cl = 50 pF 


DM54ALS20A 

DM74ALS20A 

Min 

Max 

Min 

Max 

1 

18 

3 

11 

1 

15 

3 

10 



Note 1: See Section 1 for test waveforms and output load. 
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DM54ALS21A/DM74ALS21A 


National 

Semiconductor 

Corporation 



DM54ALS21A/DM74ALS21A 
Dual 4-Input AND Gates 

General Description 

This device contains two independent gates, each of which 
performs the logic AND function. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 


■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Functionally and pin for pin compatible with Schottky 
and low power Schottky TTL counterpart 

■ Improved AC performance over Schottky and low pow- 
er Schottky counterparts 


Connection Diagram 


Dual-ln-Line Package 


Vcc 02 C2 NC B2 A2 Y2 



TL/F/6185-1 

Order Number DM54ALS21AJ, DM74ALS21AM or DM74ALS21 AN 
See NS Package Number J14A, M14A or N14A 


Function Table 


Y = ABCD 


Inputs 

Output 

A 

B 

C 

D 

Y 

X 

X 

X 

L 

L 

X 

X 

L 

X 

L 

X 

L 

X 

X 

L 

L 

X 

X 

X 

L 

H 

H 

H 

H 

H 


H = High Logic Level 
L = Low Logic Level 
X = Either Low or High Logic Level 
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Absolute Maximum Ratings 

If Military /Aerospace specified devices are required. Note: The "Absolute Maximum Ratings" are those values 

contact the National Semiconductor Sales Office/ beyond which the safety of the device cannot be guaran- 

Distributors for availability and specifications. teed. The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the "Electrical Characteristics " 

Input Voltage 7V guaranteed at the absolute maximum ratings. 

^ ^ , The "Recommended Operating Conditions" table will define 

Operating Free Air Temperature Range conditions for actual device operation. 

DM54ALS -55°Cto +125°C 

DM74ALS 0“Cto -^70-0 

Storage Temperature Range -65°C to -1- 1 50°C 

Recommended Operating Conditions 

Symbol 

Parameter 

DM54ALS21A 

DM74ALS21A 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.5 

5 

5.5 

V 

ViH 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.8 



0.8 

V 

lOH 

High Level Output Current 



-0.4 



-0.4 

mA 

lOL 

Low Level Output Current 



4 



8 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 

Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 

Symbol 

Parameter 

Conditions 

Min 

Typ 

Max 

Units 

V|K 

Input Clamp Voltage 

Vcc = 4.5V, l| = -18 mA 



-1.5 

V 

VoH 

High Level Output 

Voltage 

Iqh = ~0.4 mA 

Vcc = 4.5V to 5.5V 

CM 

1 

o 

o 

> 



V 

VoL 

— 

Low Level Output 

Voltage 

Vcc = 4.5V 

54/74ALS 

Iql = 4 mA 


0.25 

0.4 

V 

74ALS 

Iql = 8 mA 


0.35 

0.5 

V 

l| 

Input Current @ Max 

Input Voltage 

Vcc = 5.5V. V|H = 7V 



0.1 

mA 

l|H 

High Level Input Current 

Vcc = 5.5V. V|H = 2.7V 



20 

p,A 

l|L 

Low Level Input Current 

Vcc = 5.5V. V|L = 0.4V 



-0.1 

mA 

lo 

Output Drive Current 

Vcc = 5.5V 

Vo = 2.25V 

-30 


-112 

mA 

Icc 

Supply Current 

Vcc = 5.5V 

Outputs High 


0.85 

1.4 

mA 

Outputs Low 


1.4 

2.3 

mA 

Switching Characteristics 

over recommended operating free air temperature range (Note 1). 

Symbol 

Parameter 

Conditions 

DM54ALS21A 

DM74ALS21A 

Units 

Min 

Max 

Min 

Max 

tpLH 

Propagation Delay Time 

Low to High Level Output 

Vcc = 4.5V to 5.5V 

Rl = 5oon 

Cl = 50 pF 

4 

18 

4 

15 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

2 

12 

2 

10 

ns 

Note 1: See Section 1 for test waveforms and output load. 
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DM54ALS22B/DM74ALS22B 


National 

Semiconductor 

Corporation 




DM54ALS22B/DM74ALS22B Dual 4-Input NAND Gates 
with Open Collector Outputs 


General Description 

This device contains two independent gates, each of which 
performs the logic NAND function. The open-collector out- 
puts require external pull-up resistors for proper logical op- 
eration. 

Pull-Up Resistor Equations 

^ Vcc (Min) - Vqh 
Ni(Ioh) + N2(I|h) 

p _ Vcc (Max) ~ Vql 
Iql “ N 3 Oil) 

Where: Ni Ooh) = total maximum output high current for 
all outputs tied to pull-up resistor 
N 2 (I|h) = totai maximum input high current for all 
inputs tied to pull-up resistor 
N3 (I|l) = totai maximum input low current for all 
Inputs tied to pull-up resistor 


Features 

B Switching specifications at 50 pF. 
a Switching specifications guaranteed over full tempera- 
ture and Vcc range 

a Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

a Functionally and pin for pin compatible with Schottky 
and low power Schottky TTL counterpart 
a Improved AC performance over Schottky and low pow- 
er Schottky counterparts 


Connection Diagram 

Dual-ln-Une Package 
Vcc C2 NC B2 A2 V2 



m 

\i2\u 

1^ 

l9|e 


■ 

{■ 

■ 

m 






UB 

2 |3 4 

6 

BG 


A1 B1 NC Cl D1 Y1 GND 

TL/F/6186-1 

Order Number DM54ALS22BJ, DM74ALS22BM or DM74ALS22BN 
See NS Package Number J14A, M14A or N14A 

Function Tabie 


Y = ABCD 


Inputs 

Output 

A 

B 

C 

D 

Y 

X 

X 

X 

L 

H 

X 

X 

L 

X 

H 

X 

L 

X 

X 

H 

L 

X 

X 

X 

H 

H 

H 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 
X = Either Low or High Logic Level 
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Absolute Maximum Ratings 

If Military/ Aerospace specified devices are required, Note; The "Absolute Maximum Ratings" are those values 

contact the National Semiconductor Sales Office/ beyond which the safety of the device cannot be guaran- 

Distributors for availability and specifications. teed. The device should not be operated at these limits. The 

Supply Voltage 7 V parametric values defined in the "Electricai Characteristics " 

Input Voltaoe 7V guaranteed at the absoiute maximum ratings. 

. ^ The “Recommended Operating Conditions" table win define 

High Level Output Voltage 7V conditions for actual device operation. 

Operating Free Air Temperature Range 

DM54ALS - 55°C to + 1 25°C 

DM74ALS 0°Cto+70‘‘C 

Storage T emperature Range - 65°C to + 1 50°C 

Recommended Operating Conditions 

Symbol 

Parameter 

DM54ALS22B 

DM74ALS22B 

Units 

Min 

Nom 

Max 

Min 

Nom 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.5 

5 

5.5 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.7 



0.8 

V 

VOH 

High Level Output Voltage 



5.5 



5.5 

V 

lOL 

Low Level Output Current 



4 



8 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 

Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 

Symbol 

Parameter 

Conditions 

Min 

Typ 

Max 

Units 

V|K 

Input Clamp Voltage 

Vcc = 4.5V, l| = -18 mA 



-1.5 

V 

lOH 

High Level Output Current 

Vcc = 4.5V, Vqh = 5.5V 



100 

}xA 

VoL 

Low Level Output 

Voltage 

Vcc = 4.5V 

54/74ALS 

Iql =4 mA 


0.25 

0.4 

V 

74ALS 

Iql = 8 mA 


0.35 

0.5 

V 

l| 

Input Current @ Max 

Input Voltage 

Vcc = 5.5V, V|h = 7V 



0.1 

mA 

l|H 

High Level Input Current 

Vcc = 5.5V, V|H = 2.7V 



20 

fiA 

l|L 

Low Level Input Current 

Vcc = 5.5V, V|L = 0.4V 



-0.1 

mA 

Ice 

Supply Current 

Vcc = 5.5V 

Outputs High 


0.22 

0.4 

mA 

Outputs Low 


0.80 

1.5 

mA 

Switching Characteristics 

over recommended operating free air temperature range (Note 1). 

Symbol 

Parameter 

Conditions 

DM54ALS22B 

DM74ALS22B 


Min 

Max 

Min 

Max 


fpLH 

Propagation Delay Time 

Low to High Level Output 

Vcc = 4.5V to 5.5V 

Rl = 2 kn 

Cl = 50 pF 

23 

65 

23 

45 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

4 

32 

4 

18 

ns 

Note 1: See Section 1 for test waveforms and output load. 
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DM54ALS27/DM74ALS27 


National 

Semiconductor 

Corporation 



DM54ALS27/DM74ALS27 
Triple 3-Input NOR Gates 

General Description 

This device contains three independent gates, each of 
which performs the logic NOR function. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 


■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Functionally and pin for pin compatible with Schottky 
and low power Schottky TTL counterpart 

■ Improved AC performance over Schottky and low pow- 
er Schottky counterparts 


Connection Diagram 


Dual-ln-Llne Package 


Vcc Y1 C3 B3 A3 Y3 



TL/F/6187-1 

Order Number DM54ALS27J, DM74ALS27M or DM74ALS27N 
See NS Package Number J14A, M14A or N14A 


Function Table 


Y = A -F B -I- C 


Inputs 

Output 

A 

B 

C 

Y 

H 

X 

X 

L 

X 

H 

X 

L 

X 

X 

H 

L 

L 

L 

L 

H 


H = High Logic Level 
L = Low Logic Level 
X = Either Low or High Logic Level 
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Absolute Maximum Ratings 

If Military /Aerospace specified devices are required, Note: The "Absolute Maximum Ratings" are those values 

contact the National Semiconductor Sales Office/ beyond which the safety of the device cannot be guaran- 

Distributors for availability and specifications. teed. The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the "Electrical Characteristics " 

Input Voltaae 7V guaranteed at the absolute maximum ratings. 

^ ^ The "Recommended Operating Conditions" table will define 

Operating Free Air Temperature Range ff^g conditions for actual device operation. 

DM54ALS - 55°C to + 1 25“C 

DM74ALS O-Cto +70’’C 

Storage Temperature Range -65°Cto +150'’C 

Recommended Operating Conditions 

Symbol 

Parameter 

DM54ALS27 

DM74ALS27 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.5 

5 

5.5 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.7 



0.8 

V 

lOH 

High Level Output Current 



-0.4 



-0.4 

mA 

lOL 

Low Level Output Current 



4 



8 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

“C 

Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 

Symbol 

Parameter 

Conditions 

Min 

Typ 

Max 

Units 

V|K 

Input Clamp Voltage 

Vcc “ 4.5V, l| = —18 mA 



-1.5 

V 

VOH 

High Level Output 

Voltage 

IqH ~ —0.4 mA 

Vcc = 4.5V to 5.5V 

CM 

1 

o 

o 

> 



V 

VoL 

Low Level Output 

Voltage 

Vcc 4.5V 

54/74ALS 

Iql = 4 mA 


0.25 

0.4 

H 

74ALS 

Iql = 8 mA 


0.35 

0.5 

H 

l| 

Input Current @ Max 

Input Voltage 

Vcc = 5.5V, V|H = 7V 



0.1 

mA 

l|H 

High Level Input Current 

Vcc = 5.5V, V|H = 2.7V 



20 

jliA 

l|L 

Low Level Input Current 

Vcc = 5.5V, V|L = 0.4V 



-0.1 

mA 

lo 

Output Drive Current 

Vcc = 5.5V 

Vo = 2.25V 

-30 


mam 

mA 

Icc 

Supply Current 

Vcc = 5.5V 

Outputs High 


0.97 

1.8 

mA 

Outputs Low 


2 

4 

mA 

Switching Characteristics 

over recommended operating free air temperature range (Note 1). 

Symbol 

Parameter 

Conditions 

DM54ALS27 

DM74ALS27 

Units 

Min 

Max 

Min 

Max 


tPLH 

Propagation Delay Time 

Low to High Level Output 

Vcc = 4.5V to 5.5V 

Rl = 500n 

Cl = 50 pF 

4 

26 

4 

15 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

1 

11 

3 

9 

ns 

Note 1: See Section 1 for test waveforms and output load. 
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DM54ALS28A/DM74ALS28A 


National 

Semiconductor 

Corporation 



DM54ALS28A/DM74ALS28A 
Quadruple 2-Input NOR Buffers 


Generai Description 

This device contains four independent gates, each of which 
performs the logic NOR function. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 


■ Advanced, oxide-isolated, ion-implanted Schottky TTL 
process 

■ Functionally and pin for pin compatible with LS TTL 
counterpart 

■ Improved AC performance over LS28 

■ Improved line receiving characteristics 


Connection Diagram 


Dual-ln-Une Package 



Y1 A1 B1 Y2 A2 B2 GNU 

TL/F/6188-1 

Order Number DM54ALS28AJ, 

DM74ALS28AM or DM74ALS28AN 
See NS Package Number J14A, M14A or N14A 


Function Tabie 


Y = A+B 


Inputs 

Output 

A 

B 

Y 

L 

L 

H 

L 

H 

L 

H 

L 

L 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 
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Absolute Maximum Ratings 

If Military /Aerospace specified devices are required, Note: The “Absolute Maximum Ratings" are those values 

contact the Nationai Semiconductor Saies Office/ beyond which the safety of the device cannot be guaran- 

Distributors for availabiiity and specifications. teed. The device should not be operated at these limits. The 

Supply Voitage 7V parametric values defined in the “Electrical Characteristics” 

input voltaae 77 guaranteed at the absolute maximum ratings. 

^ . The “Recommended Operating Conditions" table will define 

Operating Free Air Temperature Range conditions for actual device operation. 

DM54ALS28A - 55°C to + 1 25‘'C 

DM74ALS28A O’C to + 70°C 

Storage T emperature Range - 65°C to -I- 1 50°C 

Recommended Operating Conditions 

Symbol 

Parameter 

DM54ALS28A 

DM74ALS28A 

Units 

Min 

Nom 

Max 

Min 

Nom 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.5 

5 

5.5 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.7 



0.8 

V 

lOH 

High Level Output Current 



-1 



-2.6 

mA 

lOL 

Low Level Output Current 



12 



24 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 

Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 

Symbol 

Parameter 

Conditions 

Min 

Typ 

Max 

Units 

V|K 

Input Clamp Voltage 

Vcc = 4.5V, l| = -18 mA 



-1.5 

V 

Vqh 

High Level Output 

Voltage 

< < 

54ALS 

•oh = — 1 mA 

2.4 

3.2 


V 

74ALS 

Iqh = “2.6 mA 

2.4 

3.3 


V 

Iqh = -400 jj,A 

54/74ALS 

C\J 

1 

o 

o 

> 



V 

Vql 

Low Level Output 

Voltage 

Vcc = 4.5V 

V,H = 2V 

54/74ALS 
•OL = 12 mA 


0.25 

0.4 

V 

74ALS 
•oL = 24 mA 


0.35 

0.5 

V 

l| 

Input Current at Max 

Input Voltage 

Vcc = 5.5V. V,H = 7V 



0.1 

mA 

l|H 

High Level Input Current 

Vcc = 5.5V. V,H = 2.7V 



20 

jxA 

l|L 

Low Level Input Current 

Vcc = 5.5V. V|L = 0.4V 



-0.1 

mA 

lo 

Output Drive Current 

Vcc = 5.5V 

Vo = 2.25V 

-30 


-112 

mA 

ICCH 

Supply Current with 

Outputs High 

Vcc = 5.5V, V| = OV 


1.7 

2.8 

mA 

ICCL 

Supply Current with 

Outputs Low 

Vcc = 5.5V, V( = 4.5V 


4.8 

9 

mA 

Switching Characteristics over recommended operating tree air temperature range (Note 1) 

Symbol 

Parameter 

Conditions 

DM54ALS28A 

DM74ALS28A 

Units 

Min 

Max 

Min 

Max 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Vcc 
Rl = 

= 4.5V to 5.5V 
500n 

50 pF 

1 

6 

2 

8 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

- Cl = 

1 

10 

2 

7 

ns 

Note 1: See Section 1 for test waveforms and output load. 
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DM54ALS30A/DM74ALS30A 



National 

Semiconductor 

Corporation 


DI\/I54ALS30A/DM74ALS30A 
8-Input NAND Gate 

General Description 

This device contains a single gate, which performs the logic 
NAND function. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 


■ Advanced oxide-isolated, Ion-implanted Schottky TTL 
process 

■ Functionally and pin for pin compatible with Schottky 
and low power Schottky TTL counterpart 

■ Improved AC performance over Schottky and low pow- 
er Schottky counterparts 


Connection Diagram 


Dual-ln-Llne Package 
Vcc NC H G NC NC Y 


jl4 13 

12 

11 |l0 |9 

8 



— 










1 

1 


1 

2 

3 

4 

5 |6 |7 


A B C D E F GND 

TL/F/6189-1 

Order Number DM54ALS30AJ, DM74ALS30AM or DM74ALS30AN 
See NS Package Number J14A, M14A or N14A 


Function Tabie 


Y = ABCDEFGH 


Inputs 

A thru H 

Output 

Y 

All Inputs H 

L 

One or More 
Input L 

H 


H = High Logic Level 
L = Low Logic Level 
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Absolute Maximum Ratings 

If Military/ Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54ALS - SS'C to + 1 25°C 

DM74ALS 0‘’Cto+70‘“C 

Storage Temperature Range -65°C to + 150°C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


DMS4ALS30A 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

Iqh 

High Level Output Current 

Iql 

Low Level Output Current 

Ta 

Free Air Operating Temperature 



DM74ALS30A 


Norn 

Max 

5 

5.5 




Norn 

Max 

5 

5.5 




Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta 


Symbol 


V|K 


VoH 



Parameter 


Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current at Max 
Input Voltage 


High Level Input Current 


Low Level Input Current 


Output Drive Current 


Supply Current 


Conditions 


Vcc = 4.5V, l| = -18 mA 


Iqh = ~0.4 mA 
Vcc = 4.5V to 5.5V 


Vcc = 4.5V 54/74ALS 

Iql = 4 mA 
74ALS 
Iql = 8 mA 


Vcc = 5.5V, V|H = 7V 


Vcc = 5.5V, V|H = 2.7V 


Vcc = 5.5V, V|L = 0.4V 


Vcc = 5.5V Vo = 2.25V 


Vcc = 5.5V Outputs High 
Outputs Low 



Switching Characteristics over recommended operating free air temperature range (Note 1) 


Conditions 


Vcc = 4.5V to 5.5V 
R|_ = 50011 
Cl = 50 pF 


Note 1: See Section 1 for test waveforms and output load. 


Symbol 

Parameter 

tpLH 

Propagation Delay Time 

Low to High Level Output 

tpHL 

Propagation Delay Time 

High to Low Level Output 


DM54ALS30A 

DM74ALS30A 

Min 

Max 

Min 

Max 

3 

15 

3 

10 

3 

15 

3 

12 
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DM54ALS32/DM74ALS32 



National 

Semiconductor 

Corporation 


DM54ALS32/DM74ALS32 
Quad 2-Input OR Gates 

General Description 

This device contains four independent gates, each of which 
performs the iogic OR function. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 


■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Functionally and pin for pin compatible with Schottky 
and low power Schottky TTL counterpart 

■ Improved AC performance over Schottky and low pow- 
er Schottky counterparts 


Connection Diagram 


Dual-ln-Line Package 
Vcc A4 Y4 B3 A3 Y3 



TL/F/6190-1 

Order Number DM54ALS32J, DM74ALS32M or DM74ALS32N 
See NS Package Number J14A, M14A or N14A 


Function Table 


Y = A -I- B 


Inputs 

Output 

A 

B 

Y 

L 

L 

L 

L 

H 

H 

H 

L 

H 

H 

H 

H 


H = High Logic Level 
L = Low Logic Level 
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Absolute Maximum Ratings 

If Military/ Aerospace specified devices are required, Note: The "Absolute Maximum Ratings" are those values 

contact the National Semiconductor Sales Office/ beyond which the safety of the device cannot be guaran- 

Dlstributors for availability and specifications. teed. The device should not be operated at these limits. The 

Supply Voltage 7 V parametric values defined in the "Electrical Characteristics " 

Input Voltage 7V guaranteed at the absolute maximum ratings. 

^ . The "Recommended Operating Conditions” table will define 

Operating Free Air Temperature Range conditions for actual device operation. 

DM54ALS -55“Cto -l-125°C 

DM74ALS 0‘'Cto+70°C 

Storage Temperature Range -65“C to + 1 50°C 

Recommended Operating Conditions 

Symbol 

Parameter 

DM54ALS32 

DM74ALS32 

Units 

Min 

Nom 

Max 

Min 

Nom 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.5 

5 

5.5 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.7 



0.8 

V 

lOH 

High Level Output Current 



-0.4 



-0.4 

mA 

lOL 

Low Level Output Current 



4 



8 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

'C 

Electricai Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 

Symbol 

Parameter 

Conditions 

Min 

Typ 

Max 

Units 

V|K 

Input Clamp Voltage 

Vcc = 4.5V, l| = -18 mA 



-1.5 

^9 

VoH 

High Level Output 

Voltage 

•oh = ~0-4 mA 

Vcc == 4.5V to 5.5V 

cv 

I 

o 

o 

> 



■ 

VoL 

Low Level Output 

Voltage 

Vcc = 4.5V 

54/74ALS 

Iql = 4 mA 


0.25 

0.4 

V 

74ALS 

Iql = 8 mA 


0.35 

0.5 

V 

l| 

Input Current @ Max. 

Input Voltage 

Vcc = 5-5V. V|H = 7V 



0.1 

mA 

IlH 

High Level Input Current 

Vcc = 5.5V. ViH = 2.7V 



20 

]xk 

l|L 

Low Level Input Current 

Vcc = 5.5V, V|L = 0.4V 



-0.1 

mA 

b 

Output Drive Current 

Vcc = 5.5V 

Vo = 2.25V 

-30 


-112 

mA 

Ice 

Supply Current 

Vcc = 5.5V 

Outputs High 


1.9 

4 

mA 

Outputs Low 


2.6 

4.9 

mA 

Switching Characteristics 

over recommended operating free air temperature range (Note 1). 

Symbol 

Parameter 

Conditions 

DM54ALS32 

DM74ALS32 

Units 

Min 

Max 

Min 

Max 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Vcc 

Rl 

= 4.5V to 5.5V 

= 500n 
= 50 pF 

3 

18 

3 

14 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Cl 

3 

16 

3 

12 

ns 

Note 1: See Section 1 for test waveforms and output load. 
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DM54ALS33A/DM74ALS33A 


WSn Nationai 

Semiconductor 

Corporation 

DM54ALS33A/DM74ALS33A Quadruple 2-Input 

NOR Buffers with Open-Collector Outputs 

Generai Description 

Features 

This device contains four independent gates, each of which 

■ Switching specifications at 50 pF 

performs the logic NOR function. The open-collector out- 

■ Switching specifications guaranteed over full tempera- 

puts require external pull-up resistors for proper logical op- 

ture and Vcc range 

eration. 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 

Puii-Up Resistor Equations 

process 

■ Functionally and pin for pin compatible with LS TTL 

PI _ Vcc (Min) - Vqh 

counterpart 

■ Improved AC performance over LS33 

Ni (Iqh) + N 2 (I|h) 

■ Improved line receiving characteristics 

Vcc(Max)-VoL 

Rmin “ , M /, » 

•OL ~ N 3 (I|l) 

Where: Ni (Iqh) = total maximum output high current for 
all outputs tied to pull-up resistor 

N 2 (I|h) "" total maximum input high current for all 
inputs tied to pull-up resistor 

N 3 (I|l) = total maximum input low current for all 
inputs tied to pull-up resistor 



Connection Diagram 

Dual*ln-Llne Package 



TL/F/6191-1 

Order Number DM54ALS33AJ, DM74ALS33AM or DM74ALS33AN 
See NS Package Number J14A, M14A or N14A 


Function Tabie 


Y = A + B 


Inputs 

Output 

A 

B 

Y 

L 

L 

H 

L 

H 

H 

H 

L 

H 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 
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Absolute Maximum Ratings 

If Military/ Aerospace specified devices are required, Note: The "Absolute Maximum Ratings” are those values 

contact the National Semiconductor Sales Office/ beyond which the safety of the device cannot be guaran- 

Distributors for availability and specifications. teed. The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the "Electrical Characteristics" 

Input Voltaqe 7V guaranteed at the absolute maximum ratings. 

® The "Recommended Operating Conditions" table will define 

High Level Output Voltage 7V ff^Q cQpciitions for actual device operation. 

Operating Free Air Temperature Range 

DM54ALS - SS'C to + 1 25‘'C 

DM74ALS 0°Cto+70°C 

Storage Temperature Range -65°C to + 150°C 

Recommended Operating Conditions 

Symbol 

Parameter 

DM54ALS33A 

DM74ALS33A 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.5 

5 

5.5 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.7 



0.8 

V 

VOH 

High Level Output Voltage 



5.5 



5.5 

V 

lOL 

Low Level Output Current 



12 



24 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 

Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25'C. 

Symbol 

Parameter 

Conditions 

Min 

Typ 

Max 

Units 

V|K 

Input Clamp Voltage 

Vcc = 4.5V, l| = -18 mA 



-1.5 

V 

lOH 

High Level Output Current 

Vcc = 4.5V, VoH = 5.5V 



100 

jj.A 

VoL 

Low Level Output 

Voltage 

Vcc = 4.5V, 

V,H = 2V 

54/74ALS 

Iql = 12 m A 


0.25 

0.4 

V 

74ALS 

Iql = 24 mA 


0.35 

0.5 

V 

l| 

Input Current @ Max. 

Input Voltage 

Vcc = 5.5V, V|h = 7V 



0.1 

mA 

l|H 

High Level Input Current 

Vcc = 5.5V, V|H = 2.7V 



20 

jaA 

l|L 

Low Level Input Current 

Vcc = 5.5V, V|L = 0.4V 



-0.1 

mA 

ICCH 

Supply Current with 

Outputs High 

Vcc = 5.5V, V| = OV 


1.7 

2.8 

mA 

ICCL 

Supply Current with 

Outputs Low 

Vcc = 5.5V, V| = 4.5V 


4.8 

9 

mA 

Switching Characteristics over recommended operating free air temperature range (Note 1) 

Symbol 

Parameter 

Conditions 

DM54ALS33A 

DM74ALS33A 

Units 

Min 

Max 

Min 

Max 


tpLH 

Propagation Delay Time 

Low to High Level Output 

Vcc = 4.5V to 5.5V, 

Rl = 68on, 

Cl = 50 pF 

10 

59 

10 

33 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

2 

18 

2 

12 

ns 

Note 1: See Section 1 for test waveforms and output load. 
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DM54ALS37A/DM74ALS37A 



National 

Semiconductor 

Corporation 


DM54ALS37A/DM74ALS37A 
Quadruple 2-Input NAND Buffers 


General Description 

This device contains four independent gates, each of which 
performs the logic NAND function. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 


B Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

B Functionally and pin for pin compatible with LS TTL 
counterpart 

B Improved AC performance over LS37 
B Improved line receiving characteristics 


Connection Diagram 

Dual-In-Line Package 


Vcc A4 Y4 B3 A3 Y3 



TL/F/6192-1 

Order Number DMS4ALS37AJ, DM74ALS37AM or DM74ALS37AN 
See NS Package Number J14A, M14A or N14A 


Function Table 


Y = AB 


Inputs 

Output 

A 

B 

Y 

L 

L 

H 

L 

H 

H 

H 

L 

H 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 
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Absolute Maximum Ratings 

If Military/ Aerospace specified devices are required. Note: The “Absolute Maximum Ratings" are those values 

contact the National Semiconductor Sales Office/ beyond which the safety of the device cannot be guaran- 

Distributors for availability and specifications. teed. The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the “Electrical Characteristics" 

Input Voltaqe 7V guaranteed at the absolute maximum ratings. 

^ . The “Recommended Operating Conditions" table will define 

Operating Free Air Temperature Range conditions for actual device operation. 

DM54ALS - 55°C to + 1 25°C 

DM74ALS 0'’Cto+70°C 

Storage Temperature Range -65°C to + 1 50°C 

Recommended Operating Conditions 

Symbol 

Parameter 

DM54ALS37A 

DM74ALS37A 

Units 

Min 

Nom 

Max 

Min 

Nom 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.5 

5 

5.5 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.7 



0.8 

V 

lOH 

High Level Output Current 



-1 



-2.6 

mA 

■OL 

Low Level Output Current 



12 



24 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 

Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 

Symbol 

Parameter 

Conditions 

Min 

Typ 

Max 

Units 

ViK 

Input Clamp Voltage 

Vcc ~ 4.5V, l| = —18 mA 



-1.5 


VoH 

High Level Output 

Voltage 

Vcc = 4.5V 

V|L = Max 

54ALS 

•oh = — "• niA 

2.4 

3.2 


■ 

74ALS 

•oh — —2.6 mA 

2.4 

3.3 


V 

Iqh = -400 fiA 

54/74ALS 

OJ 

1 

o 

o 

> 



^9 

VoL 

Low Level Output 

Voltage 

Vcc = 4.5V 

V|H = 2V 

54/74ALS 
•oL = 12 mA 


0.25 

0.4 

H 

74ALS 

Iql = 24 mA 


0.35 


s 

l| 

Input Current @ Max. 

Input Voltage 

Vcc = 5.5V, V(h = 7V 



0.1 

mA 

l|H 

High Level Input Current 

Vcc= 5.5V. V,H = 2.7V 



20 

p,A 

l|L 

Low Level Input Current 

Vcc = 5.5V, V|L = 0.4V 



-0.1 

mA 

>0 

Output Drive Current 

Vcc = 5.5V 

Vo = 2.25V 

-30 


-112 

mA 

■CCH 

Supply Current with 

Outputs High 

Vcc = 5.5V, V| = OV 


0.86 

1.6 

mA 

ICCL 

Supply Current with 

Outputs Low 

Vcc = 5.5V, V( = 4.5V 



7.8 

mA 

Switching Characteristics over recommended operating free air temperature range (Note 1) 

Symbol 

Parameter 

Conditions 

DM54ALS37A 

DM74ALS37A 

Units 

Min 

Max 

Min 

Max 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Vcc 
Rl = 

= 4.5V to 5.5V 
500n 

50 pF 

2 

17 

2 

8 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

- Cl = 

2 

10 

2 

7 

ns 

Note 1; SeG Section 1 for test waveforms and output load. 
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DM54ALS38A/DM74ALS38A 



National 

Semiconductor 

Corporation 


DM54ALS38A/DM74ALS38A Quadruple 2-Input 
NAND Buffers with Open-Collector Outputs 


General Description 

This device contains four independent gates, each of which 
performs the logic NAND function. The open-collector out- 
puts require external pull-up resistors for proper logical op- 
eration. 

Pull-Up Resistor Equations 

P ^ Vcc (Min) - Vqh 
N i doH) + N 2 (I|h) 


Features 

B Switching specifications at 50 pF 

B Switching specifications guaranteed over full tempera- 
ture and Vcc range 

B Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

B Functionally and pin for pin compatible with LS TTL 
counterpart 

B Improved AC performance over LS38 

B Improved line receiving characteristics 


Where: 


Rmin = 


Vcc (Max) - Vql 
Iol-N3(Iil) 


Ni (Iqh) = total maximum output high current for 
all outputs tied to pull-up resistor 


N 2 (I|h) = total maximum input high current for all 
inputs tied to pull-up resistor 
N 3 (Iil) = totai maximum input low current for all 
inputs tied to pull-up resistor 


Connection Diagram 


Dual-ln-Llne Package 
Vcc 84 A4 Y4 B3 A3 Y3 



TL/F/6193-1 

Order Number DM54ALS38AJ, DM74ALS38AM or DM74ALS38AN 
See NS Package Number J14A, M14A or N14A 


Function Table 


Y = AB 


Inputs 

Output 

A 

B 

Y 

L 

L 

H 

L 

H 

H 

H 

L 

H 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

High Level Output Voltage 7V 

Operating Free Air Temperature Range 
DM54ALS - 55°C to + 1 25°C 

DM74ALS 0'’Cto+70°C 

Storage Temperature Range - 65°C to + 1 50°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

VOH 

High Level Output Voltage 

Iql 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM54ALS38A 


DM74ALS38A 



Norn 

Max 

5 

5.5 




Norn 

Max 

5 

5.5 




Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol 


V|K 


lOH 


VoL 



Parameter 


Input Clamp Voltage 


High Level Output Current 


Low Level Output 
Voltage 


Input Current at Max 
Input Voltage 


High Level Input Current 


Low Level Input Current 


Supply Current with 
Outputs High 


Supply Current with 
Outputs Low 


Conditions 


Vcc = 4.5V, l| = -18 mA 


Vcc = 4.5V. VoH = 5.5V 


Vcc = 4.5V 54/74ALS 

V|H = 2V Iql = 12 mA 

74ALS 
Iql 24 mA 


Vcc = 5.5V, V|h = 7V 


Vcc = 5.5V, V|H = 2.7V 


Vcc = 5.5V, V|L = 0.4V 


Vcc = 5.5V. V| = OV 


Vcc = 5.5V, V| = 4.5V 



Switching Characteristics over recommended operating free air temperature range (Note 1) 


Conditions 


Vcc = 4.5V to 5.5V 
Rl = 680n 
Cl = 50 pF 


Symbol 

Parameter 

tPLH 

Propagation Delay Time 

Low to High Level Output 

tpHL 

Propagation Delay Time 

High to Low Level Output 


DM54ALS38A 

DM74ALS38A 

Min 

Max 

Min 

Max 

10 

59 

10 

33 

2 

18 

2 

12 
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DM54ALS40A/DM74ALS40A 




National 

Semiconductor 

Corporation 


DM54ALS40A/DM74ALS40A 
Dual 4-Input NAND Buffers 

General Description 

This device contains two independent gates, each of which 
performs the logic NAND function. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 


■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Functionally and pin for pin compatible with LS TTL 
counterpart 

■ Improved AC performance over LS40 

■ Improved line receiving characteristics 


Connection Diagram 


Dual-ln-Llne Package 
Vcc C2 NC B2 A2 Y2 

|l4 |l3 |l2 |l 



TL/F/6194-1 

Order Number DM54ALS40AJ, DM74ALS40AM or DM74ALS40AN 
See NS Package Number J14A, M14A or N14A 


Function Table 


Inputs 

Output 

A 

B 

C 

D 

Y 

X 

X 

X 

L 

H 

X 

X 

L 

X 

H 

X 

L 

X 

X 

H 

L 

X 

X 

X 

H 

H 

H 

H 

H 

L 


H = High Logic Lovei 
L = Low Logic Level 
X = Either Low or High Logic Level 
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Absolute Maximum Ratings 

If Military/ Aerospace specified devices are required, Note: The "Absolute Maximum Ratings" are those values 

contact the National Semiconductor Sales Office/ beyond which the safety of the device cannot be guaran- 

Distributors for availability and specifications. teed. The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the "Electrical Characteristics" 

Input Voltaqe 7V guaranteed at the absolute maximum ratings. 

The "Recommended Operating Conditions" table will define 
Operating Free Air Temperature Range conditions for actual device operation. 

DM54ALS -55°Cto +125‘’C 

DM74ALS 0°Cto+70‘’C 

Storage Temperature Range - 65°C to -f- 1 50°C 

Recommended Operating Conditions 

Symbol 

Parameter 

DM54ALS40A 

DM74ALS40A 

Units 

Min 

Nom 

Max 

Min 

Nom 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.5 

5 

5.5 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.7 



0.8 

V 

lOH 

High Level Output Current 



-1 



-2.6 

mA 

lOL 

Low Level Output Current 



12 



24 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

“C 

Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 

Symbol 

Parameter 

Conditions 

Min 

Typ 

Max 

Units 

VlK 

Input Clamp Voltage 

Vcc = 4.5V, l| = -18 mA 



-1.5 

V 

VoH 

High Level Output 

Voltage 

Vcc = 4.5V 

V|L = V|L Max 

54ALS 

lOH — —I >TlA 

2.4 

3.2 


V 

74ALS 

Iqh — —2.6 mA 

2.4 

3.3 


V 

•oh = -400 fiA 

54/74ALS 

< 

o 

o 

1 



V 

VoL 

Low Level Output 

Voltage 

Vcc = 4.5V 

V,H = 2V 

54/74ALS 
loL = 12 mA 


0.25 

0.4 

V 

74ALS 

Iql = 24 mA 


0.35 

0.5 

V 

l| 

Input Current ® Max. 

Input Voltage 

Vcc = 5.5V, V|h = 7V 



0.1 

mA 

l|H 

High Level Input Current 

Vcc = 5.5V, V|H = 2.7V 



20 

;i.A 

l|L 

Low Level Input Current 

Vcc = 5.5V, V|L = 0.4V 



-0.1 

mA 

>0 

Output Drive Current 

Vcc = 5.5V Vo = 2.25V 

-30 


-112 

mA 

ICCH 

Supply Current with 

Outputs High 

Vcc = 5.5V, V| = OV 


0.43 

0.8 

mA 

ICCL 

Supply Current with 
Outputs Low 

Vcc = 5.5V, Vi = 4.5V 


2.4 

3.9 

mA 

Switching Characteristics 

over recommended operating free air temperature range (Note 1). 

Symbol 

Parameter 

Conditions 

DM54ALS40A 

DM74ALS40A 

Units 

Min 

Max 

Min 

Max 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Vcc 
Rl = 

= 4.5V to 5.5V 
500n 

50 pF 

2 

10 

2 

8 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

- Cl = 

2 

10 

2 

7 

ns 

Note 1: See Section 1 for test waveforms and output load. 
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DM54ALS74A/DM74ALS74A 



National 

Semiconductor 

Corporation 


DM54ALS74A/DM74ALS74A Dual D Positive- 
Edge-Triggered Fiip-Fiops with Preset and Ciear 

General Description Features 


The ’ALS74A contains two independent positive edge-trig- 
gered flip-flops. Each flip-flop has individual D, clock, clear 
and preset inputs, and also complementary Q and Q out- 
puts. 

Information at input D is transferred to the Q output on the 
positive going edge of the clock pulse. Clock triggering oc- 
curs at a voltage level of the clock pulse and is not directly 
related to the transition time of the positive going pulse. 
When the clock input is at either the high or low level, the D 
input signal has no effect. 


■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Functionally and pin-for-pin compatible with Schottky 
and LS TTL counterpart 

■ Improved AC performance over LS74 at approximately 
half the power 


Asynchronous preset and clear inputs will set or clear Q 
output respectively upon the application of low level signal. 


Connection Diagram 


Dual-ln-Llne Package 


Vcc CLR2 02 CLK2 PR2 02 02 



TL/F/6109-1 

Order Number DM54ALS74AJ, DM74ALS74AM or DM74ALS74AN 
See NS Package Number J14A, M14A or N14A 


Function Tabie 


Inputs 

Outputs 

PR 

CLR 

CLK 

D 

Q 

Q 

L 

H 

X 

X 

H 

L 

H 

L 

X 

X 

L 

H 

L 

L 

X 

X 

H* 

H* 

H 

H 

T 

H 

H 

L 

H 

H 

T 

L 

L 

H 

H 

H 

L 

X 

Qq 

Qq 


L = Low State, H = High State, X = Don't Care 
t = Positive Edge Transition 
Qo = Previous Condition of Q 

* = This condition is nonstable; it will not persist when preset and clear 
Inputs return to their inactive (high) level. The output levels In this condition 
are not guaranteed to meet the Vqh specification. 
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Absolute Maximum Ratings 

Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

DM54ALS74A 

DM74ALS74A 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.5 

5 

5.5 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.7 



0.8 

V 

•oh 

High Level Output Current 



-0.4 



-0.4 

mA 

•OL 

Low Level Output Current 



4 



8 

mA 

fCLK 

Clock Frequency 

0 


30 

0 


34 

MHz 

fw(CLK) 

Width of Clock Pulse 

High 

17.5 



14.5 



ns 



Low 

17.5 



14.5 



ns 

tw 

Pulse Width 

Preset & Clear 

Low 

15 



14.5 



ns 

tsu 

Data Setup Time 

Data 

16 t 



15T 

j 





PREorCLR 

Inactive 

lOT 



lot 



ns 

tH 

Data Hold Time 

2T 



ot 



ns 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

“C 


The ( t ) arrow indicates the positive edge of the Clock is used for reference. 


Electrical Characteristics 

over recommended operating free air temperature range. Ail typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol 

Parameter 

Conditions 

Min 

Typ 

Max 

Units 

V|K 

Input Clamp Voltage 

Vcc = 4.5V, l| = -18 mA 



-1.5 

V 

Vqh 

High Level Output 
Voltage 

Iqh = -400 fiA 

Vcc = 4.5V to 5.5V 

< 

o 

o 

1 

ro 



V 

Vql 

Low Level Output 
Voltage 

Vcc = 4.5V 

V|H = 2V 

54/74ALS 
•oL = 4 mA 


0.25 

0.4 

V 

74ALS 

Iql = 8 mA 


0.35 

0.5 

V 

l| 

Input Current @ 

Max Input Voltage 

Vcc = 5.5V, 

V|H = 7V 

Clock, D 



0.1 

mA 

Preset, Clear 



0.2 

l|H 

High Level 

Input Current 

Vcc = 5.5V, 

V,H = 2.7V 

Clock, D 



20 

/xA 

Preset, Clear 



40 

l|L 

Low Level 

Input Current 

" II 

8=! 
> > 

Clock, D 



-0.2 

mA 

Preset, Clear 



-0.4 

•o 

Output Drive Current 

Vcc = 5.5V, Vo = 2.25V 

-30 


-112 

mA 

Icc 

Supply Current 

Vcc = 5.5V (Note 1) 


2.4 

4 

mA 


Note 1: Ice is rneasured with D, CLK and PRESET grounded, then with D. CLK and CLEAR grounded. 


If Military/ Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availabiiity and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54ALS - SS-C to + 1 25°C 

DM74ALS 0°Cto+70'’C 

Storage Temperature Range -65°C to + 1 50°C 

Recommended Operating Conditions 
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Switching Characteristics 

over recommended operating free air temperature range (Note 1). 


Parameter 

Conditions 

From 

To 

DM54ALS74A 

DM74ALS74A 

Units 

Min 

Max 

Min 

Max 

fMAX 

Vcc = 4.5V to 5.5V 

Rl = 50on 

Cl = 50 pF 



30 


34 


MHz 

tpLH 

Preset 
or Clear 

QorQ 

3 

18 

3 

13 

ns 

tpHL 

5 

17 

5 

15 

ns 

tpLH 

Clock 

QorQ 

5 

23 

5 

16 

ns 

tpHL 

5 

20 

5 

18 

ns 


Note 1; See Section 1 for test waveforms and output load. 


Logic Diagram 



TL/F/6109-2 
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Nah'onal 

Semiconductor 

Corporation 



PRELIMINARY 


DM54ALS86/DM74ALS86 
Quad 2-Input Exclusive-OR Gates 


General Description 

This device contains four independent gates, each of which 
performs the logic exclusive-OR function. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 


■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Functionally and pin for pin compatible with Schottky 
and low power Schottky TTL counterpart 

■ Improved AC performance over Schottky and low pow- 
er Schottky counterparts 


Connection Diagram 

Dual-ln-Une Package 
Vcc B4 A4 Y4 B3 A3 V3 



A1 B1 Y1 A2 B2 Y2 GND 

TL/F/6195-1 

Order Number DM54ALS86J, DM74ALS86M or DM74ALS86N 
See NS Package Number J14A, M14A or N14A 


Function Table 


Y = A©B = AB + AB 


Inputs 

Output 

A 

B 

Y 

L 

L 

L 

L 

H 

H 

H 

L 

H 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 


This document contains information on a product under development. NSC reserves the right to change or discontinue this product without notice. 
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DM54ALS86/DM74ALS86 


Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54ALS - SS'C to + 1 25°C 

DM74ALS 0°Cto+70°C 

Storage T emperature Range - 65°C to + 1 SO^C 


Note: The “Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


DM54ALS86 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

Iqh 

High Level Output Current 

Iql 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


Nom 

Max 

5 

5.5 


DM74ALS86 


Min Norn Max 


5 5.5 



Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vqc = 5V, Ta = 25°C. 


Symbol 


V|K 


VOH 



Parameter 


Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current @ Max. 
Input Voltage 


High Level Input Current 


Low Level Input Current 


Output Drive Current 


Supply Current 


Conditions 


Vcc = 4.5V, l| = -18 mA 


Iqh ~ —0.4 mA 
Vcc = 4.5V to 5.5V 


Vcc = 4.5V 54/74ALS 

Iql = 4 mA 
74ALS 
Iql = 8 mA 


Vcc = 5.5V, V|H = 7V 


Vcc = 5.5V, V|H = 2.7V 


Vcc = 5.5V, V|L = 0.4V 


Vcc = 5.5V Vo = 2.25V 


Vcc = 5.5V, All Inputs at 4.5V 


Max 

Units 

-1.5 

V 



Switching Characteristics 

over recommended operating free air temperature range (Note 1). 


Symbol 

Parameter 

tpLH 

Propagation Delay Time 

Low to High Level Output 

tPHL 

Propagation Delay Time 

High to Low Level Output 

tpLH 

Propagation Delay Time 

Low to High Level Output 

tPHL 

Propagation Delay Time 
High to Low Level Output 



A or B to Y 
Other Input Low 


A or B to Y 
Other Input High 


DM54ALS86 

DM74ALS86 

Units 

Min 

Max 

Min 

Max 

3 

22 

3 

17 

ns 

2 

14 

2 

12 

ns 

3 

22 

3 

17 

ns 

2 

12 

2 

10 

ns 


Note 1: See Section 1 for test waveforms and output load. 
Note 2: Vcc = 4.5V to 5.5V, Rl = 500n. Cl = 50 pF. 
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National 

Semiconductor 

Corporation 


DM54ALS109A/DM74ALS109A Dual J-K Positive- 
Edge-Triggered Fiip-Flops with Preset and Clear 


General Description 

The DM54ALS109A is a ^ual edge-triggered flip-flop. Each 
flip-flop has individual J, K, cloc^ clear and preset inputs, 
and also complementary Q and Q outputs. 

Information at input J or K is transferred to the Q output on 
the positive going edge of the clock pulse. Clock triggering 
occurs at a voltage level of the clock pulse and is not direct- 
ly related to the transition time of the positive going pulse. 
When the clock input is at either the high or low level, the J, 
K input signal has no effect. 

Asynchronous preset and clear inputs will set or clear Q 
output respectively upon the application of low level signal. 
The J-K design allows operation as a D flip-flop by tying the 
J and K inputs together. 


Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Functionally and pin for pin compatible with Schottky 
and LS TTL counterpart 

■ Improved AC performance over LS109 at approximately 
half the power 


Connection Diagram 

Dual-ln-Une Package 


Vcc CLR 2 J2 K2 CUK 2 PR 2 02 02 



CLR 1 J1 K1 CLK 1 PR 1 01 01 GND 


TL/F/6196-1 

Order Number DM54ALS109AJ, DM74ALS109AM or DM74ALS109AN 
See NS Package Number J16A, M16A or N16A 

Function Table 


PR 

Inputs 
CLR CK 

J 

K 

Outputs 

Q Q 

L 

H 

X 

X 

X 

H 

L 

H 

L 

X 

X 

X 

L 

H 

L 

L 

X 

X 

X 

H* 

H* 

H 

H 

T 

L 

L 

L 

H 

H 

H 

T 

H 

L 

TOGGLE 

H 

H 

T 

L 

H 

Qo 

Qo 

H 

H 

T 

H 

H 

H 

L 

H 

H 

L 

X 

X 

Qo 

Qo 


L = Low State, H = High State, X = Don't Care 
t = Positive Edge Transition, Qq = Previous Condition of Q 
'This condition is nonstable; it will not persist when present and clear Inputs 
return to their inactive (high) level. The output levels In this condition are not 
guaranteed to meet the Vqh specification. 
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DM54ALS109A/DM74ALS109A 


Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54ALS -SS-Cto +125“C 

DM74ALS 0'’Cto+70'‘C 

Storage Temperature Range -65°C to + 1 50°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions" table will define 
the conditions for actual device operation. 



DM54ALS109A 


DM74ALS109A 


Nom 

Max 

5 

5.5 


Nom 

Max 

5 

5.5 



Clock High 

16.5 

Clock Low 

16.5 

Preset and Clear 

15 

J or K 

15T 

PREorCLR 

inactive 

lot 


Supply Voltage 


High Level Input Voltage 


Low Level Input Voltage 


High Level Output Current 


Low Level Output Current 


Clock Frequency 


Pulse Width 


Pulse Width 


Data Setup Time 


Data Hold Time 


Free Air Operating Temperature 


The ( t ) arrow indicates the positive edge of the Clock is used for reference. 

Eiectricai Characteristics 

over recommended operating free-air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 



Symbol 


V|K 


VOH 



Parameter 


Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current at Max 
Input Voltage 


High Level 
Input Current 


Low Level 
Input Current 


Output Drive Current 


Supply Current 


Conditions 


Vcc ~ 4.5V, l| = —18 mA 


Iqh = -400 jxA 
Vcc = 4.5V to 5.5V 


Vcc 4.5V 


V,H = 2V 


Vcc = 5.5V, 
V|H = 7V 


Vcc = 5.5V, 
V|H = 2.7V 


Vcc = 5.5V, 
V|L = 0.4V 


54/74ALS 
Iql = 4 mA 


74ALS 
Iql = 8 mA 


Clock, J, K 


Preset, Clear 


Clock, J, K 


Preset, Clear 


Clock, J, K 


Preset, Clear 


Vcc = 5.5V, Vo = 2.25V 


Vcc = 5.5V (Note 1) 



Note 1: Ice is measured with J, K, CLK and PRESET grounded, then with J, K. CLK and CLEAR grounded. 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 


Conditions 


Symboi 

Parameter 

fWAX 

Maximum Clock Frequency 

tpLH 

Propagation Delay Time 

Low to High Level Output 

tPHL 

Propagation Delay Time 

High to Low Level Output 

tPLH 

Propagation Delay Time 

Low to High Level Output 

tPHL 

Propagation Delay Time 

High to Low Level Output 




To 

DM54ALS109A 

DM74ALS109A 

Units 



Min 

Max 

Min 

Max 




30 


34 


MHz 

Preset 
or Clear 

Q orQ 

3 

17 

3 

13 

ns 

Preset 

or Clear 

Q orO 

5 

17 

5 

15 

ns 

Clock 

Q orO 

5 

21 

5 

16 

ns 

Clock 

Q orO 

5 

20 

5 

18 

ns 
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National 

Semiconductor 

Corporation 


DM54ALS131/DM74ALS131 
3 to 8 Line Decoder/Demultiplexer 
with Address Register 


General Description 

The ALS131 is a three-line to eight-line decoder/demulti- 
plexer with registers on the three address inputs. When the 
clock transitions from low to high, the address present at 
the select inputs (A, B, and C) i^stored in the latches. The 
output enable controls, G1 and G2, control the state of the 
outputs independently of the select or clocl^inputs. All of 
the outputs are high unless G1 is high and G2 is low. The 
ALS131 is ideally suited for implementing glitch-free decod- 
ers in strobed (stored-address) applications in bus-oriented 
systems. 


Connection Diagram 

Dual-ln-Line Package 


lel is| mI lal 12I III lol 


TL/F/6200-1 

Order Number DM54ALS131J, 
DM74ALS131M or DM74ALS131N 
See NS Package Number J16A, M16A or N16A 


Features 

■ Combines decoder and 3-bit address register 

■ Incorporates 2 enable inputs to simplify cascading 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 



Function Table 

Inputs 

CLK G1 G2 

Select 

C B A 

X X H 

XXX 

X L X 

XXX 

T H L 

ILL 

i H L 

L L H 

T H L 

L H L 

T H L 

L H H 

T H L 

H L L 

T H L 

H L H 

T H L 

H H L 

t H L 

H H H 

L H L 

XXX 

H H L 

XXX 


Outputs 


LHHHHHHH 


H = High Logic Level, L = Low Logic Level, X = Don’t Care 
t = Transition from Low to High Level 
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Absolute Maximum Ratings 

If Military/ Aerospace specified devices are required. Note: The "Absolute Maximum Ratings" are those values 

contact the National Semiconductor Sales Office/ beyond which the safety of the device cannot be guaran- 

Distributors for availability and specifications. teed. The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the "Electrical Characteristics" 

Input Voltaae 7V guaranteed at the absolute maximum ratings. 

^ ^ The "Recommended Operating Conditions" table will define 

Operating Free Air Temperature Range conditions for actual device operation. 

DM54ALS - 55°C to + 1 25°C 

DM74ALS 0'’Cto+70°C 

Storage T emperature Range - 65°C to -t- 1 SO^C 

Recommended Operating Conditions 

Symbol 

Parameter 

DM54ALS131 

DM74ALS131 

Units 

Min 

Nom 

Max 

Min 

Nom 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.5 

5 

5.5 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.7 



0.8 

V 

lOH 

High Level Output Current 



-0.4 



-0.4 

mA 

■OL 

Low Level Output Current 



4 



8 

mA 

fCLOCK 

Clock Frequency 

0 


40 

0 


50 

MHz 

tWCLK 

Width of Enabling Pulse, (High or Low) 

12.5 



10 



ns 

tsu 

Setup Time 

A, B,C 

15T 



lot 



ns 

tH 

Hold Time 

A, B.C 

oT 



ot 



ns 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 

Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 

Symbol 

Parameter 

Conditions 

Min 

Typ 

Max 

Units 

V|K 

Input Clamp Voltage 

Vcc ~ 4.5V, l| = —18 mA 



-1.5 

V 

VoH 

High Level Output Voltage 

Iqh = -0.4 mA, Vcc = 4.5V to 5.5V 

CM 

1 

o 

o 

> 



V 

VoL 

Low Level Output 

Voltage 

Vcc = 4.5V 

54/74ALS 

Iql = 4 mA 


0.25 

0.4 

V 

74ALS 

Iql = 8 mA 


0.35 

0.5 

V 

l| 

Input Current ® Max. 

Input Voltage 

Vcc = 5.5V, ViH = 7V 



0.1 

mA 

l|H 

High Level Input Current 

Vcc = 5.5V, V|H = 2.7V 



20 

juA 

l|L 

Low Level Input Current 

Vcc = 5.5V, V|L = 0.4V 



-0.1 

mA 

•o 

Output Drive Current 

Vcc = 5.5V 

Vo = 2.25V 

-30 


-112 

mA 

Icc 

Supply Current 

Vcc = 5.5V 


5 

11 

mA 
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Switching Characteristics over recommended operating free air temperature range (Note 1). 


Symbol 

Parameter 

Conditions 

^MAX 

Maximum Clock Frequency 

Vcc = 4.5V to 5.5V 

tPLH 

Propagation Delay Time 

Low to High Level Output 

Rl = 500ft 

Cl = 50 pF 

tpHL 

Propagation Delay Time 

High to Low Level Output 


*PLH 

Propagation Delay Time 

Low to High Level Output 


tpHL 

Propagation Delay Time 

High to Low Level Output 


tpLH 

Propagation Delay Time 

Low to High Level Output 


tpHL 

Propagation Delay Time 

High to Low Level Output 
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DM54ALS132/DM74ALS132 Quad 2-Input NAND Gates 
with Schmitt Trigger Inputs 

General Description Features 

This device contains four independent gates, each of which ■ Switching specification at 50 pF 

performs the logic NAND function. Each input has hystere- ■ Switching specifications guaranteed over fuil tempera- 

sis which increases the noise immunity and transforms a ture and Vcc range 

slowly changing input signal to a fast changing, jitter-free ■ Advanced oxide-isolated, ion-implanted Schottky TTL 
output. process 

■ Functionally and pin-for-pin compatible with Schottky 
and Low Power Schottky TTL counterparts 

■ Improved AC performance over low power Schottky 
counterpart 



Order Number DM54ALS132J, 
DM74ALS132M or DM74ALS132N 
See NS Package Number J14A, M14A or N14A 


Function Table 



H = High Logic Level 
L = Low Logic Level 


2 
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DM54ALS132/DM74ALS132 


Absolute Maximum Ratings 

If Military/ Aerospace specified devices are required, 
contact the Nationai Semiconductor Saies Office/ 
Distributors for avaiiabiiity and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54ALS - 55°C to + 1 25‘'C 

DM74ALS 0“Cto+70°C 

Recommended Operating Conditions 


storage Temperature Range -65°Cto +150°C 

Note; The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device can not be guaran- 
teed. The device should not be operated at these limits. The 
parametric vaiues defined in the "Eiectrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

Vt-I- 

Positive-Going Input 

I Vcc = Min to Max 


Threshold Voltage 

> 

in 

II 

o 

o 

> 

Vt- 

Negative-Going Input 

I Vcc = Min to Max 


Threshold Voltage 

< 

o 

0 

II 

01 
< 

' 

HYS 

Input Hysteresis 

Vcc = Min to Max 



Vcc = 5V 

lOH 

High Level Output Current 

lOL 

Low Level Output Current 

Ta 

Operating Free Air Temperature Range 


DM54ALS132 


DM74ALS132 



Electrical Characteristics over recommended free air temperature range 


Symbol 


V|C 


VOH 


VoL 



Parameter 

r — -- — — — , — 

Test Conditions 

Input Clamp Voltage 

Vcc = Min, l| = —18 mA 

High Level Output Voltage 

Vcc = 4.5V to 5.5V. loH = 

‘ Max 

Low Level Output Voltage 

< 

o 

o 

II 

S 

3 

DM54/74 

Iql = 4 mA 



DM74 

Iql = 8 mA 

Input Current at Positive-Going 

Threshold Voltage 

Vcc = 5V.V, = Vt+ 

Input Current at Negative-Going 
Threshold Voltage 

Vcc = 5V.V| = Vt- 

Input Current at Maximum Input Voltage 

Vcc = Max, Vj = 7V 

High Level Input Current 

Vcc = Max. V| = 2.7V 

Low Level Input Current 

Vcc ~ Max, V| = 0.4V 

Output Drive Current 

Vcc = Max, Vo = 2.25V 

Supply Current with Outputs High 

Vcc = Max 

Supply Current with Outputs Low 

Vcc = Max 



Typ 

Max 


-1.5 



0.25 

0.4 

0.35 

0.5 


20 


-100 


100 


20 


-100 


-112 


8 


8 


Switching Characteristics over recommended operating free air temperature range 


Conditions (Note 1) 


Vcc = 4.5V to 5.5V 
RL = 500n, CL = 50 pF 


Note 1: See Section 1 for test waveforms and output load. 



Symbol 

Parameter 

<PLH 

Propagation Delay Time 

Low to High Level Output 

tPHL 

Propagation Delay Time 

High to Low Level Output 


DM54ALS132 

DM74ALS132 

Min 

Max 

Min 

Max 

2 

13 

2 

12 

2 

12 

2 

11 
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DM54ALS133/DM74ALS133 
13-Input NAND Gate 

General Description 

This device contains a single gate, which performs the logic 
NAND function. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 


Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

Functionally and pin for pin compatible with Schottky 
and low power Schottky TTL counterpart 
Improved AC performance over Schottky and low pow- 
er Schottky counterparts 


Connection Diagram 


Dual-ln-Llne Package 


K J I H 



Function Table 


A B C D E F G GND 

TL/F/6201-1 

Order Number DM54ALS133J, DM74ALS133M or DM74ALS133N 
See NS Package Number J16A, M16A or N16A 


Y = ABCDEFGHIJKLM 


Inputs 

Output 

A thru M 

Y 

All Inputs H 

One or More 
Input L 

L 

H 


H = High Logic Level 
L = Low Logic Level 
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DM54ALS133/DM74ALS133 


Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54ALS - 55”C to + 1 25°C 

DM74ALS 0”Cto+70°C 

Storage T emperature Range - 65°C to + 1 50°C 


Note: The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


DM54ALS133 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

Iqh 

High Level Output Current 

Iql 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM74ALS133 



Norn 

Max 

5 

5.5 




Norn 

Max 

5 

5.5 




Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol 


V|K 


VoH 



Parameter 


Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current @ Max 
Input Voltage 


High Level Input Current 


Low Level Input Current 


Output Drive Current 


Supply Current 


Conditions 


Vcc ~ 4.5V, l| = —18 mA 


Iqh = “0-4 mA 
Vcc = 4.5V to 5.5V 


Vcc = 4.5V 54/74ALS 

Iql = 4 mA 

74ALS 
Iql = 8 mA 


Vcc = 5.5V, V|H = 7V 


Vcc = 5.5V, V|H = 2.7V 


Vcc = 5.5V, V|L = 0.4V 


Vcc = 5.5V Vo = 2.25V 


Vcc = 5.5V Outputs High 
Outputs Low 



0.1 

1 

mA 

20 

jliA 

-0.1 

mA 

-112 

mA 

0.34 

mA 

0.8 

mA 


Switching Characteristics over recommended operating free air temperature range (Note 1) 


Conditions 


Vcc = 4.5V to 5.5V 
Rl = 500fl 
Cl = 50 pF 


Note 1: See Section 1 for test waveforms and output load. 


Symbol 

Parameter 

tpLH 

Propagation Delay Time 

Low to High Level Output 

tPHL 

Propagation Delay Time 

High to Low Level Output 


DM54ALS133 

DM74ALS133 

Min 

Max 

Min 

Max 

1 

16 

3 

11 

5 

47 

5 

25 
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PRELIMINARY 


DM54ALS136/DM74ALS136 Quad 2-Input 
Exclusive-OR Gates with Open-Collector Outputs 


General Description 

This device contains four independent gates, each of which 
performs the logic exciusive-OR function. The open-collec- 
tor outputs require external pull-up resistors for proper logi- 
cal operation. 

Puii-Up Resistor Equations 

^ Vcc (Min) - Vqh 
N i doH) + N2 (I|h) 

„ Vcc(Max)-VoL 
loL - N3 Oil) 

Where: Ni (Iqh) = total maximum output high current for 
all outputs tied to pull-up resistor 
N2 {I|h) = total maximum input high current for all 
inputs tied to pull-up resistor 
N3 (I|l) = total maximum input low current for all 
inputs tied to pull-up resistor 


Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Functionally and pin for pin compatible with LS TTL 
counterpart 

■ Improved AC performance over Schottky and low pow- 
er Schottky counterparts 


Connection Diagram 


Dual-ln-Llne Package 

Vcc B4 A4 Y4 B3 A3 Y3 



A1 B1 Y1 A2 B2 Y2 GND 


TL/F/9161-1 

Order Number DM54ALS136J, DM74ALS136M or DM74ALS136N 
See NS Package Number J14A, M14A or N14A 

Function Tabie 

Y = A © B 



H = High Logic Level 
L = Low Logic Level 
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DM54ALS136/DM74ALS136 


Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, Note: 
contact the National Semiconductor Sales Office/ beyoni 
Distributors for availability and specifications. teed. 7 

Supply Voltage 7V pararrii 

Input Voltage 7V The 4 

High Level Output Voltage 7V 

Operating Free Air Temperature Range 
DM54ALS - 55°C to + 1 25°C 

DM74ALS 0°Cto+70“C 

Storage Temperature Range -65°Cto +150°C 

Recommended Operating Conditions 


DM54ALS136 


Note: The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

VlL 

Low Level Input Voltage 

Vqh 

High Level Output Voltage 

Iql 

Low Level Output Current 

Ta 

Free Air Operating Temperature 



Nom 

Max 

5 

5.5 


DM74ALS136 


Nom 





Electrical Characteristics over recommended operating free air temperature (unless otherwise noted) 



Parameter 


Input Clamp Voltage 


High Level Output 
Current 


Low Level Output 
Voltage 


Input Current at Max 
Input Voltage 


High Level Input Current 


Low Level Input Current 


Supply Current 


Vcc = Min, l| = —18 mA 


Vcc = Min, Vo = 5.5V 
V|L = Max, ViH = Min 


Vcc “ Min, Vql — Max, 
V|L = Max, ViH = Min 


Vcc = Max, V| = 7V 


Vcc = Max, V| = 2.7V 


Vcc = Max, V| = 0.4V 


Vcc = Max, (Note 1) 


54/74ALS 
loL = 4 mA 


74ALS 
Iql = 8 fTiA 



Switching Characteristics over recommended operating free air temperature range 


Conditions 


Vcc = 4.5V to 5.5V 

Rl = 2 kn 

Cl = 50 pF 
Other Input Low 


Symbol 

Parameter 

tpLH 

Propagation Delay Time 

Low to High Level Output 

tpHL 

Propagation Delay Time 

High to Low Level Output 

tpLH 

Propagation Delay Time 

Low to High Level Output 

tpHL 

Propagation Delay Time 

High to Low Level Output 


Vcc = 4.5V to 5.5V 
Rl = 2 kfl 
Cl = 50 pF 
Other Input High 


DM54ALS136 

DM74ALS136 

Min 

Max 

Min 

Max 

20 

55 

20 

50 

3 

18 

3 

15 

20 

55 

20 

50 

3 

15 

3 

12 



Note 1: All typicals are at Vcc = 5V, Ta = 25°C. 

Note 2: Ice is measured with all Inputs at 4.5V and the outputs open. 
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DM54ALS137/DM74ALS137 3 to 8 Line 
Decoder/Demultiplexer with Address Latches 


General Description 

The ALS137 is a three line to eight line decoder/demulti- 
plexer with latches^ the three address inputs. When the 
latch-enable input (GL) is low, the ALS137 acts as a decod- 
er/demultiplexer. When GL goes from low to high, the ad- 
dress present at the select inputs (A, B, and C) is stored in 
the latches. Further address changes are ignored as long as 
GL remains high. The output enable controls, G1 and G2, 
control the state of the outputs independently of the select 
or latch-enable inputs. All of the outputs are high unless Q1 
is high and G2 is low. The ALS137 is ideally suited for imple- 
menting glitch-free decoders in strobed (stored-address) 
applications in bus-oriented systems. 


Features 

■ Combines decoder and 3-bit address latch 

■ Incorporates 3 enable inputs to simplify cascading 

■ Low power dissipation 28 mW typ 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 


Connection Diagram 


Dual-ln-Line Package 

DATA OUTPUTS 


Function Tabie 


Outputs 



Order Number DM54ALS137J, DM74ALS137M or 
DM74ALS137N 

See NS Package Number J16A, M16A or N16A 


GL G1 G2 C B A YO Y1 Y2 Y3 Y4 Y5 Y6 Y7 

XXHXXXHHHHHHHH 
X L XXXXHHHHHHHH 


H LLLLLHHHHHHH 
H LLLHHLHHHHHH 
HLLHLHHLHHHHH 
HLLHHHHHLHHHH 


HLLHHHH LHHH 
HLHHHHHHLHH 
.HHLHHHHHHLH 
HL HHHHHHHHHHL 


H H L X X X 


L = Low State, H = High State, X = Don’t Caro 


Output corresponding to stored 
address, L; all others, H 
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Absolute Maximum Ratings 

If Military/ Aerospace specified devices are required. Note: The “Absolute Maximum Ratings” are those values 

contact the National Semiconductor Sales Office/ beyond which the safety of the device cannot be guaran- 

Distributors for availability and specifications. teed. The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the "Electrical Characteristics" 

Input Voltage 7V guaranteed at the absolute maximum ratings. 

The “Recommended Operating Conditions" table will define 
Operating Free Air Temperature Range conditions for actual device operation. 

DM54ALS - 55*0 to + 1 25*0 

DM74ALS 0*0 to +70*0 

Storage T emperature Range - 65*0 to + 1 50*0 

Recommended Operating Conditions 

Symbol 

Parameter 

DMS4ALS137 

DM74ALS137 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.5 

5 

5.5 

V 

VlH 

High Level Input Voltage 

2 



2 




V|L 

Low Level Input Voltage 



0.7 



0.8 

liB 

lOH 

High Level Output Ourrent 



-0.4 



-0.4 

mA 

lOL 

Low Level Output Ourrent 



4 



8 

mA 

tw 

Width of Enabling Pulse 

GLLow 

15 



10 



ns 

tsu 

Setup Time 

A, B.O 

15t 



lot 



ns 

tH 

Hold Time 

A, B.O 

5t 



5t 



ns 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

*0 

The arrow ( t ) indicates the positive edge of the SE input puise is used for reference. 

Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25*0. 

Symbol 

Parameter 

Conditions 

Min 

Typ 

Max 

Units 

VlK 

Input Olamp Voltage 

Vcc = 4.5V, l| = -18 mA 



-1.5 

V 

VOH 

High Level Output Voltage 

Iqh = ~0.4 mA 

Vcc = 4.5V to 5.5V 

< 

o 

o 

1 

ro 



V 

VoL 

Low Level Output 

Voltage 

Vcc = 4.5V 

54/74ALS 
lOL = 4 mA 


0.25 

0.4 

V 

74ALS 

Iql = 8 mA 


0.35 

0.5 

V 

l| 

Input Ourrent @ 

Max. Input Voltage 

Vcc = 5.5V 

V,H = 7V 

Enable 



0.1 

mA 

A, B,0 



0.1 

l|H 

High Level Input Ourrent 

Vcc = 5.5V 

V,H = 2.7V 

Enable 



20 

fiA 

A, B,0 



20 

l|L 

Low Level Input Ourrent 

Vcc = 5.5V 

V|L = 0.4V 

Enable 



-0.1 

mA 

A, B,0 



-0.1 

>0 

Output Drive Ourrent 

Vcc = 5.5V, Vo = 2.25V 

-30 


-112 

mA 

Icc 

Supply Ourrent 

Vcc = 5.5V 


5 

11 

mA 
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DM54ALS138/DM74ALS138 
3 to 8 Line Decoder/Demultiplexer 


General Description 

These Schottky-clamped circuits are designed to be used in 
high-performance memory-decoding or data-routing appli- 
cations, requiring very short propagation delay times. In 
high-performance memory systems these decoders can be 
used to minimize the effects of system decoding. When 
used with high-speed memories, the delay times of these 
decoders are usually less than the typical access time of the 
memory. This means that the effective system delay intro- 
duced by the decoder is negligible. 

The ALS138 decodes one-of-eight lines, based upon the 
conditions at the three binary select inputs and the three 
enable inputs. Two active-low and one active-high enable 
inputs reduce the need for external gates or inverters when 
expanding. A 24-line decoder can be implemented with no 
external inverters, and 32-line decoder requires only one 
inverter. An enable input can be used as a data input for 
demultiplexing applications. 


This decoder/demultiplexer features fully buffered inputs, 
presenting only one normalized load to its driving circuit. All 
inputs are clamped with high-performance Schottky diodes 
to suppress line-ringing and simplify system design. 

Features 

■ Designed specifically for high speed: 

Memory decoders 
Data transmission systems 

■ 3- to 8-line decoder incorporates 3 enable inputs to 
simplify cascading and/or data reception 

■ Low power dissipation ... 23 mW typ 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 


Connection Diagram 


Dual-ln-Ltne Package 


Vcc YO Yl YZ Y3 Y4 Y5 YB 



Order Number DM54ALS138J, DM74ALS138M or DM74ALS138N 
See NS Package Number J16A, M16A or N16A 


2-76 



Absolute Maximum Ratings 

If Military/ Aerospace specified devices are required, 
contact the Nationai Semiconductor Sales Office/ 
Distributors for avaiiability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54ALS - 55°C to + 1 25°C 

DM74ALS O'’Cto+70'’C 

Storage Temperature Range -65°C to + 1 SO^C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

VlL 

Low Level Input Voltage 

Iqh 

High Level Output Current 

Iql 

Low Level Output Current 

Ta 

Free Air Operating Temperature 




Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, T^ = 25°C. 


Symbol 


V|K 


Vqh 



Parameter 


Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current® Max. 
Input Voltage 


High Level Input Current 


Low Level Input Current 


Output Drive Current 


Supply Current 


Conditions 


Vcc = 4.5V, l| = -18 mA 


Iqh ~ —0.4 mA 
Vcc = 4.5V to 5.5V 


Vcc = 4.5V 54/74ALS 

Iql = 4 mA 

74ALS 
Iql = 8 mA 


Vcc = 5.5V. V|H = 7V 


Vcc = 5.5V. V|H = 2.7V 


Vcc = 5.5V, V|L = 0.4V 


Max 

Units 

-1.5 

V 


Vcc = 5.5V 


Vcc = 5.5V 


Vo = 2.25V 



Switching Characteristics 

over recommended operating free air temperature range (Note 1). 


Symbol 



From (Input) 

DM54ALS138 

DM74ALS138 




To (Output) 

Min 

Max 

Min 

Max 


tPLH 

Propagation Delay Time 
Low to High Level Output 

Vcc = 4.5V to 5.5V 
Rl = 500rt 

A, B.C 
toY 

2 

28 

6 

22 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Cl = 50 pF 

A, B.C 
toY 

6 

22 

1 

6 

18 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 


Enable 

toY 

2 

22 

4 

17 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 


Enable 

toY 

4 

21 

5 

17 

ns 


Note 1: See Section 1 for test waveforms and output load. 
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Function Table 


Enable 

Inputs 

Select 

Inputs 

Outputs 

G1 

G2* 

C 

B 

A 

YO 

Y1 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 

X 

H 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

L 

X 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

L 

L 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

L 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

L 

H 

L 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 


•S2 = 52A + 52B 


Logic Diagram 



TL/F/6111-2 
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DM54ALS151/DM74ALS151 1 of 8 Line 
Data Selector/Multiplexer 


General Description 

This Data Selector/Multiplexer contains full on-chip decod- 
ing to select one-of-eight data sources as a result of a 
unique three-bit binary code at the Select inputs. Two com- 
plementary outputs provide both inverting and non-inverting 
buffer operation. A Strobe input is provided which, when at 
the high level, disables all data inputs and forces the Y out- 
put to the low state and the W output to the high state. The 
Select input buffers incorporate internal overlap features to 
ensure that select input changes do not cause invalid output 
transients. 


Features 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Switching performance is guaranteed over full tempera- 
ture and Vcc supply range 

■ Pin and functional compatible with LS family counter- 
part 

■ Improved output transient handling capability 


Connection Diagram 

Dual'In-Llne Package 


Function Table 



Inputs 

Outputs 


Select 

Strobe 

Y 

W 

C 

B 

A S 



X 

X 

X H 

L 

H 

L 

L 

L L 

DO 

DO 

L 

L 

H L 

D1 

DT 

L 

H 

L L 

D2 

D2 

L 

H 

H L 

D3 

D3 

H 

L 

L L 

D4 

D4 

H 

L 

H L 

D5 

D5 

H 

H 

L L 

D6 

D6 

H 

H 

H L 

D7 

D7 


H = High Level, L = Low Level, X = Don't Care 
DO thru D7 = the level of the respective D input 


Order Number DM54ALS151 J, DM74ALS151M 
or DM74ALS151N 

See NS Package Number J16A, M16A or N16A 
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DM54ALS151/DM74ALS151 


Absolute Maximum Ratings 

Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

DM54ALS151 

DM74ALS151 

Units 

Min 

Nom 

Max 

Min 

Nom 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.5 

5 

5.5 


V|H 

High Level Input Voltage 

2 



2 



^9 

V|L 

Low Level Input Voltage 



0.7 



0.8 

V 

lOH 

High Level Output Current 



-1 



-2.6 

mA 

lOL 

Low Level Output Current 



12 



24 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

”0 


If Military/Aerospace specified devices are required, 
contact the National Semiconductor Saies Office/ 
Distributors for avaiiabiiity and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54ALS -55°Cto +125°C 

DM74ALS 0°Cto+70°C 

Storage Temperature Range — 65°C to + 1 50°C 

Recommended Operating Conditions 


Electricai Characteristics 

over recommended operating free-air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol 

Parameter 

Conditions 

Min 

Typ 

Max 

Units 

V|K 

Input Clamp Voltage 

Vcc = 4.5V, l|N = -18 mA 



-1.5 

V 

Vqh 

High Level Output 

Vcc — 4.5V, Iqh — Max 

2.4 

3.2 


V 


Voltage 

lOH = -400 p,A. Vcc = 4.5V to 5.5V 

C\J 

I 

o 

o 

> 



V 

Vql 

Low Level Output 

Voltage 

Vcc = 4.5V 

54/74ALS 

Iql = 12 mA 


0.25 

0.4 

V 




74ALS 

Iql = 12 mA 


0.35 

0.5 

a 

ll 

Input Current at 

Max Input Voltage 

Vcc = 5.5V. V|N = 7V 


■ 

0.1 

mA 

l|H 

High Level Input Current 

Vcc = 5.5V, V|N = 2.7V 



20 

jliA 

l|L 

Low Level Input Current 

Vcc = 5.5V, V|N = 0.4V 



-0.1 

mA 

lo 

Output Drive Current 

Vcc = 5.5V, VouT = 2.25V 

-30 


-112 

mA 

Icc 

Supply Current 

Vcc == 5.5V 

All Inputs = 4.5V 


B 

12 

mA 
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Switching Characteristics over recommended operating free air temperature range (Note 1 ) 


Symbol 

Parameter 

Conditions 

From 

To 

DM54ALS151 

DM74ALS151 

Units 

Min 

Max 

Min 

Max 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Vcc = 4.5V to 5.5V 
Cl = 50 pF 

Rl = 50on 

Select 

Y 

4 

21 

4 

18 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Select 

Y 

8 

35 

8 

24 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Select 

W 

5 

36 

B 

24 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Select 

W 

B 

26 

B 

23 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Data 

Y 

3 

14 

3 

10 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Data 

Y 

5 

21 

5 

15 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Data 

W 

3 

23 

3 

15 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Data 

W 

B 

20 

B 

15 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Strobe 

Y 


21 


18 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Strobe 

Y 

4 

25 


19 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Strobe 

W 

5 

27 

5 

19 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Strobe 

W 

5 

26 

5 

23 

ns 


Note 1: See Section 1 for test waveforms and output load. 
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National 

Semiconductor 

Corporation 


DM54ALS153/DM74ALS153 Dual 1 of 4 Line 
Data Selector/Multiplexer 


General Description 

This Data Selector/Multiplexer contains full on-chip decod- 
ing to select one-of-four data sources as a result of a unique 
two-bit binary code at the Select inputs. Each of the two 
Data Selector/Multiplexer circuits have their own separate 
Data and Strobe inputs and a non-inverting output buffer. 
The Select inputs A and B are common to both sections. 
The Strobe inputs, when at the high level, disable their as- 
sociated data inputs and force the corresponding output to 
the low state. The Select input buffers incorporate internal 
overlap features to ensure that select input changes do not 
cause invalid output transients. 


Features 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Switching performance is guaranteed over full tempera- 
ture and Vcc supply range 

■ Pin and functional compatible with LS family counter- 
part 

■ Improved output transient handling capability 


Connection Diagram 


Dual-ln*Llne Package 



TL/F/6204-1 

Order Number DM54ALS153J, DM74ALS153M or 
DM74ALS153N 

See NS Package Number J16A, M16A or N16A 


Function Tabie 


Data Inputs 


B A CO Cl C2 C3 


Strobe Output 


Select Inputs A and B are common to both sections. 
H = High Level, L = Low Level, X = Don’t Care 
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DM54ALS153/DM74ALS153 


Absolute Maximum Ratings 

If Mllltary/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54ALS - 55-0 to + 1 25‘“C 

DM74ALS 0''Cto+70‘‘C 

Storage T emperature Range - 65°C to + 1 50°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table v/iH define 
the conditions for actual device operation. 


Symbol 


Parameter 


DM54ALS153 


Min 


Norn 


Max 


DM74ALS153 


Min 


Norn 


Max 


Units 


Vcc 


Supply Voltage 


4.5 


5.5 


4.5 


5.5 


V|H 


High Level Input Voltage 


V|L 


Low Level Input Voltage 


0.7 


0.8 


loH 


High Level Output Current 


-1 


- 2.6 


mA 


■OL 


Low Level Output Current 


12 


24 


mA 


Ta 


Free Air Operating Temperature 


-55 


125 


70 


Eiectricai Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol 

Parameter 

Conditions 

Min 

Typ 

Max 

Units 

V|K 

Input Clamp Voltage 

Vcc “ 4,5V, l|N = “18 fTlA 



-1.5 

V 

VOH 

High Level Output 

Vcc “ 4.5V, Iqh “ Max 

2.4 

3.2 


V 


Voltage 

lOH = -400 jaA, Vcc = 4.5V to 5.5V 

cv 

1 

o 

o 

> 



V 

Vql 

Low Level Output 

Voltage 

Vcc = 4.5V 

54/74ALS 

Iql = 12 mA 


0.25 

D 

V 




74ALS 
lOL = 24 mA 


0.35 


V 

l| 

Input Current at 

Max Input Voltage 

Vcc = 5.5V, V|N = 7V 



0.1 

mA 

l|H 

High Level Input Current 

Vcc = 5.5V, V|N = 2.7V 



20 

jliA 

I|L 

Low Level Input Current 

Vcc = 5.5V, V|N = 0.4V 



-0.1 

mA 

>0 

Output Drive Current 

Vcc = 5.5V, VouT = 2.25V 

-30 


-112 

mA 

Icc 

Supply Current 

Vcc = 5.5V 

All Inputs = 4.5V 


H 

14 

mA 
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Switching Characteristics 

over recommended operating free air temperature range (Note 1). 


Symbol 

Parameter 

Conditions 

From 

To 

DM54ALS153 

Min Max 

DM74ALS153 

Min Max 

Units 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Vcc = 4.5V to 5.5V 
Cl = 50 pF 

Select 

Y 

5 

29 

5 

21 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Rl = 500fl 

Select 

Y 

5 

27 

5 

21 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 


Data 

Y 

3 

15 

3 

10 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Data 

Y 

2 

18 

4 

15 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Strobe 

Y 

5 

27 

5 

18 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Strobe 

Y 

3 

22 

5 

18 

ns 


Note 1: See Section 1 for test waveforms and output load. 


Logic Diagram 



2-85 


DM54ALS153/DM74ALS153 


















DM54ALS157/DM54ALS158/DM74ALS157/DM74ALS158 




National 
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Corporation 


PRELIMINARY 


DM54ALS/DM74ALS157,158 Quad 1 of 2 Line 
Data Selectors/Multiplexers 


General Description 

These data selectors/multiplexers contain inverters and 
drivers to supply full on-chip data selection to the four out- 
put gates. A separate strobe input is provided. A 4-bit word 
is selected from one of two sources and is routed to the four 
outputs. The ALS157 presents true data whereas the 
ALS158 presents inverted data to minimize propagation de- 
lay time. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 


Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

Functionally and pin for pin compatible with Schottky 
and low power Schottky TTL counterpart 
Improved AC performance over Schottky and low pow- 
er Schottky counterparts 
Expand any data input point 
Multiplex dual data buses 

General four functions of two variables (one variable is 
common) 


Connection Diagram 


Function Table 


Dual-ln-Llne Package 
INPUTS OUTPUT inputs OUTPUT 
Vcc STROBE 4A 4B 4Y 3A 3B 3Y 
lie Its il4 |l3 |l2 |l1 |l0 U 


G 4a 4B 4Y 3A 3B 


1A 1B 1Y 2A 2B 2Y 


SELECT 1A IB 1Y 2A 2B 2Y GND 

INPUTS OUTPUT INPUTS OUTPUT 

Order Number DM54ALS157J, DM54ALS158J, 
DM74ALS157M, N, or DM74ALS158M, N 
See NS Package Number J16A, M16A or N16A 


Inputs 

Output Y 

Strobe 

Select 

A B 

ALS157 

ALS1S8 

H 

X 

X X 

L 

H 

L 

L 

L X 

L 

H 

L 

L 

H X 

H 

L 

L 

H 

X L 

L 

H 

L 

H 

X H 

H 

L 


H = High Level, L = Low Level, X = Don’t Care 


This document contains information on a product under development. NSC reserves the right to change or discontinue this product without notice. 
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Absolute Maximum Ratings 

Note: The "Absolute Maximum Ratings’’ are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

DM54ALS157,158 

DM74ALS157,158 

Units 

Min 

Nom 

Max 

Min 

Nom 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.5 

5 

5.5 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.7 



0.8 

V 

•oh 

High Level Output Current 



-0.4 



-0.4 

mA 

•OL 

Low Level Output Current 



4 



8 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, = 25°C. 


Symbol 

Parameter 

Conditions 

Min 

Typ 

Max 

Units 

V|K 

Input Clamp Voltage 

Vcc ~ 4.5V, l( = —18 mA 



-1.5 


VOH 

High Levei Output Voltage 

lOH = -0.4 mA, Vcc = 4.5V to 5.5V 

CM 

1 

o 

o 

> 



H 

VqL 

Low Level Output Voltage 

Vcc = 4.5V 

54/74ALS, 

Iql = 4 mA 


0.25 

0.4 

■ 

74ALS, 

Iql = 8 mA 


0.35 

0.5 

V 

l| 

Input Current @ 

Max Input Voltage 

Vcc = 5.5V, V|H = 7V 



0.1 

mA 

•iH 

High Level Input Current 

Vcc = 5.5V, V,H = 2.7V 



20 

p-A 

l|L 

Low Level Input Current 

Vcc = 5.5V, V|L = 0.4V 



-0.1 

mA 

•o 

Output Drive Current 

Vcc = 5.5V 

Vo = 2.25V 

-30 


-112 

mA 

•cc 

Supply Current 

Vcc = 5.5V 

All Inputs = 4.5V 

54/74ALS157 


6 

11 

mA 

54/74ALS158 


5 

10 

mA 


If Military/ Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54ALS - 55°C to + 1 25°C 

DM74ALS 0‘’Cto+70‘'C 

Storage Temperature Range -65°C to + 150°C 

Recommended Operating Conditions 
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Switching Characteristics 

over recommended operating free air temperature range (Note 1). 


From (Input) 

To (Output) Conditions 


Vcc = 4.5V 
to 5.5V 
Cl = 50 pF 
Rl = 50on 


Symbol 

Parameter 

tpLH 

Propagation Delay Time 



Low to High Level Output 

BSI 

tpHL 

Propagation Deiay Time 



High to Low Level Output 

ilSI 

tpLH 

Propagation Deiay Time 

WtSM 


Low to High Levei Output 

BSi 

tpHL 

Propagation Deiay Time 



High to Low Level Output 

BBS! 

tpLH 

Propagation Deiay Time 

BCT 


Low to High Level Output 

BSI 

tpHL 

Propagation Delay Time 



High to Low Level Output 



DM54ALS157,1S8 | DM74ALS157,158 
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National 

Semiconductor 

Corporation 


DM54ALS/DM74ALS160B, 161B, 162B, 163B 
Synchronous Four-Bit Counters 


General Description 

These synchronous presettable counters feature an internal 
carry look ahead for application in high speed counting de- 
signs. The ALS160B and ALS162B are four-bit decade 
counters, while the ALS161B and ALS163B are four-bit bi- 
nary counters. The ALS160B and ALS161 B clear asynchro- 
nously, while the ALS162B and ALS163B clear synchro- 
nously. The carry output is decoded to prevent spikes during 
normal counting mode of operation. Synchronous operation 
is provided by having all flip-flops clocked simultaneously so 
that outputs change coincident with each other when so 
instructed by count enable inputs and internal gating. This 
mode of operation eliminates the output counting spikes 
which are normally associated with asynchronous (ripple 
clock) counters. A buffered clock input triggers the four flip- 
flops on the rising (positive-going) edge of the clock input 
waveform. 

These counters are fully programmable, that is, the outputs 
may be preset to either level. As presetting is synchronous, 
setting up a low level at the load input disables the counter 
and causes the outputs to agree with set up data after the 
next clock pulse regardless of the levels of enable input. 
Low to high transitions at the load input are perfectly ac- 
ceptable regardless of the logic levels on the clock or en- 
able inputs. 

The ALS1 60B and ALS1 61 B clear function is asynchronous. 
A low level at the clear input sets all four of the flip-flop 
outputs low regardless of the levels of clock, load or enable 
inputs. These two counters are provided with a clear on 
power-up feature. The ALS162B and ALS163B clear func- 
tion is synchronous: and a low level at the clear input sets 
all four of the flip-flop outputs low after the next clock pulse, 
regardless of the levels of enable inputs. This synchronous 
clear allows the count length to be modified easily, as de- 
coding the maximum count desired can be accomplished 
with one external NAND gate. The gate output is connected 
to the clear input to synchronously clear the counter to all 
low outputs. Low to high transitions at the clear input of the 
ALS162B and ALS163B are also permissible regardless of 
the levels of logic on the clock, enable or load inputs. 

The carry look ahead circuitry provides for cascading coun- 
ters for n bit synchronous application without additional gat- 
ing. Instrumental in accomplishing this function are two 
count enable inputs (P and T) and a ripple carry output. Both 
count enable inputs must be high to count. The T input is 
fed forward to enable the ripple carry output. The ripple car- 
ry output thus enabled will produce a high level output pulse 
with a duration approximately equal to the high level portion 
of QA output. This high level overflow ripple carry pulse can 
be used to enable successive cascaded stages. High to low 
level transitions at the enable P or T inputs of the ALS160B 
through ALS163B may occur regardless of the logic level on 
the clock. 


The ALS160B through ALS163B feature a fully independent 
clock circuit, changes made to control inputs (enable P or T, 
or load) that will modify the operating mode will have no 
effect until clocking occurs. The function of the counter 
(whether enabled, disabled, loading or counting) will be dic- 
tated solely by the conditions meeting the stable set-up and 
hold times. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Functionally and pin-for-pin compatible with Schottky 
and low power Schottky TTL counterpart 

■ Improved AC performance over Schottky and low pow- 
er Schottky counterparts 

■ Synchronously programmable 

■ Internal look ahead for fast counting 

■ Carry output for n-bit cascading 

■ Synchronous counting 

■ Load control line 

■ ESD inputs 


Connection Diagram 

Dual-ln-Llne Package 

RIPPLE OUTPUTS 

CARRY ENABLE 


Vcc OUTPUT Qa Ob Qc Qd t load 



16 

15 

14 

13 

12 

11 

10 

9 


_ 






_ 




-0 

RIPPLE Qa Ob Qc Qd enable 
CARRY T 

OUTPUT 

CLEAR LOAD 

rK ENABLE 

^ A B C DP 

0- 


_ 






_ 



1 

2 

3 

4 

5 

6 

7 

8 


CLEAR CLOCK A B C D ENABLE GND 
^ P 

DATA INPUTS 


TL/F/6206-1 

Order Number DM54ALS160BJ, 161BJ, 162BJ, 
163BJ, DM74ALS160BM, 161BM, 162BM, 163BM 
or DM74ALS160BN, 161BN, 162BN, 163BN 
See NS Package Number J16A, M16A or N16A 
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Absolute Maximum Ratings 

Note: The ‘‘Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

DM54ALS 

160B, 161B, 162B, 163B 

DM74ALS 

160B, 161B, 162B, 163B 

Units 

1 Min 

Norn 

Max 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

^^9 

5 

5.5 

■a 

5 

5.5 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.7 



0.8 

V 

lOH 

High Level Output Current 



-0.4 



-0.4 

mA 

lOL 

Low Level Output Current 



4 



8 

mA 

fCLK 

Clock Frequency 

0 


22 

0 


40 

MHz 

tSETUP 

Setup Time 

Data; A, B, C, D 

20 1 



15t 



ns 

En P, En T 

ALS160B/161B 

25 1 



15t 



ns 

ALS162B/163B 

20 1 



15t 



ns 

Load 

20 1 



15t 



ns 

Clear (Only for 
162B and163B) 

Low 

20 1 



15t 



ns 

High 

10t 



lot 



ns 

Setup 1 (Only for 
160B andieiB) 

Clear Inactive 

10 

B 


10 

B 


ns 

tHOLD 

Hold Time 

Data; A, B, C, D 

ot 

-3 



-3 


ns 

En P. En T 

ot 

-3 


ot 

-3 


ns 

Load 

Ot 

-4 


ot 

-4 


ns 

Clear (Only for 1 62B and 1 63B 

Ot 

-7 


ot 

-7 


ns 

Hold 0 (Only for 

160B and161B) 

Clear 

B 

B 


B 

B 

B 

ns 

tw 

Width of Clock 
or Clear Pulse 

CLK High or Low 

20 



12.5 



ns 

ALS160B/161BCLRLOW 

20 



15 



ns 

Width of Load Pulse 


20 



15 



ns 

Ta 

Operating Free Air Temperature 

-55 


125 

0 


70 

IB 


Note 1: The symbol ( t ) indicates that the rising edge of the clock Is used as a reference. 


If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54LS - 55°C to + 1 25‘“C 

DM74LS 0‘'Cto+70°C 

Storage T emperature Range - 65°C to + 1 50°C 

Recommended Operating Conditions 
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Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol 

Parameter 

Conditions 

Min 

Typ 

Max 

Units 

VlK 

Input Clamp Voltage 

Vcc = 4.5V. I| = -18 mA 



-1.5 


VOH 

High Level Output 

Voltage 

Iqh = —0.4 mA 

Vcc = 4.5V to 5.5V 

< 

o 

o 

1 

to 



■ 

VoL 

Low Level Output 

Voltage 

Vcc = 4.5V 

54/74ALS 

Iql = 4 mA 


0.25 

0.4 

V 

74ALS 

Iql — 5 fTlA 


0.35 

0.5 

V 

l| 

Input Current at Max 

Input Voltage 

Vcc = 5.5V, V,h = 7V 



0.1 

mA 

l|H 

High Level Input Current 

Vcc = 5.5V. V|H = 2.7V 



20 

fiA 

l|L 

Low Level Input Current 

Vcc = 5.5V. V|L = 0.4V 



-0.2 

mA 

lo 

Output Drive Current 

Vcc = 5.5V. Vo = 2.25V 

-30 


-112 

mA 

Icc 

Supply Current 

Vcc = 5.5V 


12 

21 

mA 


Switching Characteristics over recommended operating free air temperature range (Note 1 ) 


Symbol 

Parameter 

Conditions 

From 

To 

DM54ALS 
160B, 161B 

DM74ALS 
160B, 161B 

Units 

Min 

Max 

Min 

Max 

^MAX 

Max. Clock Freq. 

Vcc = 4.5V 
to 5.5V 

Rl = 500ft 

Cl = 50 pF 



22 


40 


MHz 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Clock 

Ripple 

Carry 

5 

34 

5 

20 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Clock 

Ripple 

Carry 

5 

27 

5 

20 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Clock 

Any Q 

a 

19 

a 

15 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Clock 

Any Q 

6 

25 

6 

20 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

EnT 

Ripple 

Carry 

3 

18 

3 

13 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

EnT 

Ripple 

Carry 

3 

17 

3 

13 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Clear 

Any Q 

8 

27 

8 

24 

ns 

Clear 

Ripple 

Carry 

11 

32 

11 

23 

ns 


Note 1: See Section 1 for test waveforms and output load. 
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’ALS162B, ’ALS163B Switching Characteristics 

over recommended operating free air temperature range (Note 1) 


Symbol 

Parameter 

Conditions 

From 

To 

DM54ALS 
162B, 163B 

DM74ALS 
162B, 163B 

Units 

Min 

Max 

Min 

Max 

^MAX 

Max. Clock Freq. 

Vcc = 4.5V 
to 5.5V 

Rl = 5oon 

Cl = 50 pF 

Ta = Min 
to Max 



35 


40 


MHz 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Clock 

Ripple 

Carry 

5 

25 

5 

20 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Clock 

Ripple 

Carry 

5 

25 

5 

20 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Clock 

AnyO 

a 

18 

a 

15 

ns 

^PHL 

Propagation Delay Time 
High to Low Level Output 

Clock 

Any Q 

6 

25 

6 

20 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

EnT 

Ripple 

Carry 

3 

16 

3 

13 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

EnT 

Ripple 

Carry 

3 

16 

3 

13 

ns 


Note 1: See Section 1 for test waveforms and output load. 
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Logic Diagrams 
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Logic Diagrams (Continued) 
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Logic Diagrams (Continued) 
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DM54ALS165/DM74ALS165 

8-Bit Parallel In/Serial Out Shift Register 


General Description 

The DM54/74ALS1 65 is an 8-bit serial regis^r that, when 
clocked, shifts the data toward serial output, Qh- Parallei-in 
access to each stage is provided by eight individual direct 
data inputs that are enabled by a low level at the SH/LD 
input. The DM54/74ALS165 also features^ clock inhibit 
function and a complemented serial output, Qh- 
Clocking is accomplished by a low-to-high transition of the 
CLK input while SH/LD is held high and CLK INH is held 
low. The functions of the CLK and CLK INH (clock inhibit) 
inputs are interchangeable. Since a low CLK input and a 
low-to-high transition of CLK INH will also accomplish 


clocking, CLK INH should be changed to the high level only 
while the CLK input is high. Parallel loading is inhibited when 
SH/LD is held high. The parallel inputs to the register are 
enabled while SH/LD is low independently of the levels of 
CLK, CLK INH, or SER inputs. 

Features 

■ Complementary outputs 

■ Direct overriding load (data) inputs 

■ Gated clock inputs 

■ Parallel-to-serial data conversion 


Connection Diagram 


Dual-In-Line Package 



TL/F/6712-1 

Order Number DM54ALS165J, DM74ALS165M or DM74ALS165N 
See NS Package Number J16A, M16A or N16A 


Function Tabie 


Inputs 

Internai 

Output 

Shift/ 

Clock 



Paraiiel 

Outputs 

Load 

Inhibit 



A...H 

Qa 

Qb 

Qh 

L 

X 

X 

X 

a...h 

a 

b 

h 

H 

L 

L 

X 

X 

Qao 

Qbo 

Qho 

H 

L 

T 

H 

X 

H 

Qao 

Qcn 

H 

L 

T 

L 

X 

L 

Qar 

Qcn 

H 

T 

L 

H 

X 

H 

Qap 

Qcn 

H 

T 

L 

L 

X 

L 

Qao 

Qcn 

H 

H 

X 

X 

X 

o 

< 

o 

Qbo 

Qho 


H = High Level (steady-state), L = Low Level (steady-state) 

X = Don't Care (any input, including transitions) 
t = Transition from low-to-high level 

a...h = The level of steady-state input at inputs A through H, respectively 

Qao. Qboi Qho = The level of Q^, Qb. or Qh. respectively, before the indicated steady-state 

input conditions were established 

Qap. Oon = T^he level of Qa or Qq, respectively, before the most recent T transition of the clock 


This document contains information on a product under development. NSC reserves the right to change or discontinue this product without notice. 
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DM54ALS165/DM74ALS165 


Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54ALS -55°Cto +125°C 

DM74ALS 0‘’Cto+70‘’C 

Storage T emperature Range — 65°C to + 1 50°C 

Recommended Operating Conditions 


Symbol Parameter 


Vcc I Supply Voltage 




Low Level Input Voltage 


High Level Output Current 


Low Level Output Current 


Clock Frequency 


Pulse Duration 


Setup Time 


Hold Time 


Operating Free Air Temperature 


CLK High 


CLK Low 


SH/LD 


Data 


Note; The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


DM54ALS165 


DM74ALS165 




Typ 

Max 

5 

5.5 




Typ 

Max 

5 

5.5 




0.8 


-0.4 mA 


8 mA 


MHz 



Eiectrical Characteristics over recommended operating free air temperature range (unless othenvise noted) 


PM54ALS165 

Symbol Parameter Conditions 



IlH 


l|L 


lo (Note 2) 


icc 


Parameter 

Conditions 

Input Clamp Voltage 

Vcc = 4.5V, l| 

= —18 mA 

High Level Output 

Voltage 

•oh = "■0-4 mA 

Vcc = 4.5V to 5.5V 

Low Level Output 

Voltage 

Vcc = 4.5V 

54/74ALS 

Iql = 4 mA 

74ALS 

Iql = 8 mA 

Input Current at Max 

Input Voltage 

Vcc = 5.5V. Vi 

= 7V 

High Level Input Current 

Vcc = 5.5V, Vi 

= 2.7V 

Low Level Input Current 

Vcc = 5.5V, V| 

= 0.4V 

Output Drive Current 

Vcc ~ 5.5V, V< 

3 = 2.25V 

Supply Current 

1 Vcc = 5.5V (Note 3) 
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Switching Characteristics 

over recommended free air temperature range (Note 4). All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol 

Parameter 

Input 

Output 

^MAX 

Maximum Frequency 



tPLH 

Propagation Delay Time 
Low to High Level Output 

Load 

Oh 
or Oh 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Load 

Qh 
or Oh 

tpLH 

Propagation Delay Time 
Low to High Level Output 

CLK 

Qh 
or Oh 

tPHL 

Propagation Delay Time 
High to Low Level Output 

CLK 

Qh 

orOn 

tPLH 

Propagation Delay Time 
Low to High Level Output 

H 

Qh 

tPHL 

Propagation Delay Time 
High to Low Level Output 

H 

Qh 

tPLH 

Propagation Delay Time 
Low to High Level Output 

H 

Qh 

tpHL 

Propagation Delay Time 
High to Low Level Output 

H 

Qh 


Conditions 


Vcc = 4.5V to 5.5V, 
Cl = 50 pF. 

Rl = son 


DM74ALS165 


Typ Max Min Typ Max 


25 


DM54ALS165 


Min 


25 






Note 1: All typical values are at Vcc = 5V, Ta = 2S°C. 

Note 2: The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
Note 3: With 4.5V applied to the serial input and all other inputs except the clock grounded, Ice is measured after a clock transition from OV to 4.5V. 
Note 4: See Section 1 for test waveforms and output load. 
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Logic Diagram 
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PRELIMINARY 


DM54ALS166/DM74ALS166 
8-Bit Parallel Load Shift Registers 


General Description 

These parallel-in or serial-in, serial-out shift registers feature 
gated clock inputs and an overriding clear input. Ail inputs 
are buffered to lower the drive requirements to one normal- 
ized load, and input clamping diodes minimize switching 
transients to simplify system design. The load mode is es- 
tablished by the shift/load input. When high, this input en- 
ables the serial data input and couples the eight flip-flops for 
serial shifting with each clock pulse. When low, the parallel 
(broadside) data inputs are enabled and synchronous load- 
ing occurs on the next clock pulse. During parallel loading, 
serial data flow is inhibited. Clocking is accomplished on the 
low-to-high level edge of the clock pulse through a 2-input 
NOR gate, permitting one input to be used as a clock en- 


able or clock inhibit function. Holding either of the clock 
inputs high inhibits clocking; holding either low enables the 
other clock input. This allows the system clock to be free- 
running, and the register can be stopped on command with 
the other clock input. The clock inhibit input should be 
changed to the high level only while the clock input is high. 
A buffered, direct clear input overrides all other inputs, in- 
cluding the clock, and sets all flip-flops to zero. 

Features 

■ Synchronous load 

■ Direct overriding clear 

■ Parallel-to-serial conversion 


Connection Diagram 


PARALLEL . 

SHIFT/ INPUT OUTPUT ^ 
Vcc LOAD H Oh "o 



SERIAL ,A 
INPUT 


0 CLOCK CLOCK GND 
INHIBIT 


Top View 

Order Number DM54ALS166J, DM74ALS166M or DM74ALS166N 
See NS Package Number J16A, M16A or N16A 


Function Tabie 


Inputs 


Shift/ 

Clock 


Parallel 


Load 

Inhibit ® 


A...H 

L 

X 

X X 

X 

X 

H 

X 

L L 

X 

X 

H 

L 

L t 

X 

a...h 

H 

H 

L t 

H 

X 

H 

H 

L T 

L 

X 

H 

X 

H t 

X 

X 


Internal 

Outputs 

Qa 

Qb 

L 

L 

Qao Qbo 

a 

b 

H 

QAn 

L 

Qao 

O 

> 

o 

Qbo 


H = high level (steady-state), L = low level (steady-state). 

X = don’t care (any Input, Including transitions), 
t = transition from low-to-high level. 

a...h = the level of steady-state input at inputs A through H, respectively. 

Qao. Qbo. Qho = 'he level of Qa, Qb. of Qh. respectively, before the indicated steady- 
state input conditions were established. 

Qac. Qcn = the level of Qa or Qq, respectively, before the most recent t transition of 
the clock. 


This document contains information on a product under development. NSC reserves the right to change or discontinue this product without notice. 
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Absolute Maximum Ratings 

If Military /Aerospace specified devices are required, Note: The "Absolute Maximum Ratings" are those values 

contact the National Semiconductor Saies Office/ beyond which the safety of the device cannot be guaran- 

Distributors for avaiiabiiity and specifications. teed. The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the "Electrical Characteristics " 

Input Voltaqe 7V guaranteed at the absolute maximum ratings. 

^ , The "Recommended Operating Conditions” table will define 

Free Air Operating Temperature Range conditions for actual device operation. 

DM54ALS - SS^C to + 1 25°C 

DM74ALS 0°Cto-l-70°C 

Storage T emperature Range - 65°C to + 1 SO'C 

Recommended Operating Conditions 

Symbol 

Parameter 

DM54ALS166 

DM74ALS166 

Units 

Min 

Typ 

Max 

Min 

Typ 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.5 

5 

5.5 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.7 



0.8 

V 

lOH 

High Level Output Current 



-0.4 



-0.4 

mA 

lOL 

Low Level Output Current 



4 



8 

mA 

fcLK 

Clock Frequency 







MHz 

tw 


Pulse Duration 

CLR 







ns 


CLK High 








CLK Low 







tsu 


Setup Time before CLK t 

SH/LD 







ns 


Data 








CLR Inactive 







tH 

Hold Time, Data after CLK T 








Ta 

Operating Free-Air Temperature 

-55 


125 

0 


70 

°C 

Electrical Characteristics over recommended operating free-air temperature range unless othenArise noted 

Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V|K 

Input Clamp Voltage 

Vcc ~ 4.5V, l| = — 18 mA 



-1.5 

V 

VOH 

High Level Output 

Voltage 

Vcc = 4.5V to 5.5V. 

•oh = “0-4 mA 

< 

o 

o 

1 

IV) 



V 

VoL 

Low Level Output 

Voltage 

Vcc = 4.5V 

54/74ALS 

Iql = 4 mA 


0.25 

0.4 

V 

Vcc = 4.5V 

74ALS 

Iql = 8 mA 


0.35 

0.5 

l| 

Input Current @ Max 

Input Voltage 

Vcc = 5.5V, V| = 7V 



0.1 

mA 

l|H 

High Level Input Current 

Vcc = 5.5V, V| = 2.7V 



20 

p,A 

l|L 

Low Level Input Current 

Vcc = 5.5V, V|L = 0.4V 


-0.1 


mA 

Iq (Note 2) 

Output Drive Current 

Vcc = 5.5V, Vo = 2.25V 

-30 


-112 

mA 

Icc 

Supply Current 

Vcc = 5.5V (Note 3) 


16 


mA 
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Switching Characteristics 

over recommended free air temperature range (Note 4). All typicals are measured at Vcc = 5V, Ta = 25°C. 


Symbol 

Parameter 

Conditions 

Input 

Output 

DM54ALS166 

DM74ALS166 

Units 

Min 

Typ 

(Note 1) 

Max 

Min 

Typ 

(Note 1) 

Max 

fMAX 

Maximum Clock Frequency 

Vcc = 4.5V 
to 5.5V, 

Cl = 50 pF, 
Rl = 500fl, 
Ta = Min 
to Max 




60 



60 


MHz 

tpHL 

Propagation Delay Time 

High to Low Level Output 

CLR 

Qh 


10 



10 


ns 

tpLH 

Propagation Delay Time 

Low to High Level Output 

CLK 

Qh 


12 



12 


ns 

tpHL 

Propagation Delay Time 

High to Low Level Output 

CLK 

Qh 


13 



13 


ns 


Note 1: All typical values are at Vcc = 5V, Ta = 25°C. 

Note 2: The output conditions have been chosen to produce a current that closely approximates one half of the true short circuit output current, Iqs- 
Note 3: With 4.5V applied to the serial input and all other inputs except the clock grounded, Ice is measured after a clock transition from OV to 4.5V. 
Note 4: See Section 1 for test waveforms and output load. 

Timing Diagram 


CLOCK n 

CLOCK INHIBIT 

TJTUTJTJnLJlJ^^ 

Ull 

TJ 

njTjxnjTj"L^^ 





CLEAR 

SERIAL INPUT 


“1 










SHIFT/LOAO*” 

A 


L. 

nr 




B 


L 


”1 


C 


nr 




0 


L 

HH 



PARALLEL 

INPUTS ' 

E 


nr 

ui 



F 


L 




0 


nr 




H 


nr 

iflii 



OUTPUT Oh 






rn _r 

*- INHIBIT 

H 

HiLiH|L|H|L|H| 



SERIAL SHIFT J 

-• SERIAL SHIFT 
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Corporation 


DM54ALS/DM74ALS168B, 169B 
Synchronous Four-Bit Up/Down Counters 

General Description 

These synchronous presettable counters feature an internal 
carry look ahead for cascading in high speed counting appli- 
cations. The ALS168B is a four-bit decade up/down counter 
and the ALS169B is a four-bit binary up/down counter. The 
carry output is decoded to prevent spikes during normal 
mode of counting operation. Synchronous operation is pro- 
vided so that outputs change coincident with each other 
when so instructed by count enable inputs and internal gat- 
ing. This mode of operation eliminates the output counting 
spikes which are normally associated with asynchronous 
(ripple clock) counters. A buffered clock input triggers the 
four flip-flops on the rising (positive going) edge of clock 
input waveform. 

These counters are fully programmable; that is, the outputs 
may each be preset either high or low. The load input circuit- 
ry allows loading with carry-enable output of cascaded 
counters. As loading is synchronous, setting up a low level 
at the load input disables the counter and causes the out- 
puts to agree with the data inputs after the next clock pulse. 

The carry look-ahead circuitry permits cascading counters 
for n-bit synchronous applications without additional gating. 

Both count enable inputs (P and T) must be low to count. 

The direction of the count is determined by the level of the 
up/down input. When the input is high, the counter counts 
up: when low, it counts down. Input T is fed forward to en- 
able the carry outputs. The carry output thus enabled will 
produce a low level output pulse with a duration approxi- 
mately equal to the high portion of the Qa output when 
counting up, and approximately equal to the low portion of 
the Qa when counting down. This low level overflow carry 


Connection Diagram 

Dual-ln-Line Package 


RIPPLE OUTPUTS 

CARRY - ENABLE 

vcc OUTPUT Oa Ob Qc Qd t load 



15 

14 

13 

12 

11 

10 

9 


□ 






L 

r 





RIPPLE Qa Ob OC Od enable 
CARRY T 

OUTPUT 

LOAD 

UP/DOWN 

PK ENABLE 

A B C DP 

0 


_ 





c 

r 



1 

2 

3 

4 

5 

6 

7 



U/D CK A B C D ENABLE GND 


P 


pulse can be used to enabje successively cascaded stages. 
Transitions at the enable P or T inputs are allowed regard- 
less of the level of the clock input. 

The control functions for these counters jre fully synchro- 
nous. Changes at control inputs (enable P, enable T, load, 
up/down) which modify the operating mode have no effect 
until clocking occurs. The function of the counter (whether 
enabled, disabled, loading or counting) will be dictated sole- 
ly by the conditions meeting the stable setup and hold 
times. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Functionally and pin-for-pin compatible with Schottky 
and low power Schottky TTL counterpart 

■ Improved AC performance over Schottky and low pow- 
er Schottky counterparts 

■ Synchronously programmable 

■ Internal look ahead for fast counting 

■ Carry output for n-bit cascading 

■ Synchronous counting 

■ ESD inputs 


DATA INPUTS 


TL/F/6207-1 


Order Number DM54ALS168BJ, 169BJ, DM74ALS168BM, 168BN, 169BM or 169BN 
See NS Package Number J16A, M16A or N16A 
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Absolute Maximum Ratings 

If Military/ Aerospace specified devices are required, Note: The “Absolute Maximum Ratings" are those values 

contact the National Semiconductor Sales Office/ beyond which the safety of the device cannot be guaran- 

Distributors for availability and specifications. teed. The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the "Electrical Characteristics " 

Input Voltaqe 7V guaranteed at the absolute maximum ratings. 

^ ^ The “Recommended Operating Conditions” table will define 

Operating Free Air Temperature Range ff^Q conditions for actual device operation. 

DM54LS -55°C to +125-0 

DM74LS 0-Cto+70°C 

Storage Temperature Range -65-C to +150-0 

Recommended Operating Conditions 

Symbol 

Parameter 

DM54ALS168B, 169B 

DM74ALS168B, 169B 


Min 

Norn 

Max 

Min 

Norn 

Max 


Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.5 

5 

5.5 

WM 

V|H 

High Level Input Voltage 

2 



2 



S9 

V|L 

Low Level Input Voltage 



0.7 



0.8 

V 

lOH 

High Level Output Ourrent 



-0.4 



-0.4 

mA 

lOL 

Low Level Output Ourrent 



4 



8 

mA 

fCLK 

Olock Frequency 

0 


22 

0 


40 

MHz 

tsu 

Setup Time 

Data; 

A, B, 0, D 

20 1 

6 


15t 

6 


ns 

EnP, EnT 

25 T 

8 


15T 

8 


ns 

Load 

20 1 

8 


15t 

8 


ns 

U/D 

28 T 

10 


15T 

10 


ns 

tH 

Hold Time 

Data; 

A, B, 0, D 

Of 

-3 


Ot 

-3 


ns 

En P, En T 

ot 

-3 


Ot 

-3 


ns 

Load 

Of 

-4 


Ot 

-4 


ns 

U/D 

Ot 

-4 


Ot 

-4 


ns 

tw 

Width of Olock Pulse 

15 



13 



ns 

Note 1: The symbol ( t ) indicates that the rising edge of the clock is used as reference. 

Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc 5V, T^ = 25-0 

Symbol 

Parameter 

Conditions 

Min 

Typ 

Max 

Units 

V|K 

Input Olamp Voltage 

Vcc = 4.5V, l( = -18 mA 




Sil 

VoH 

High Level Output 

Voltage 

Iqh = “0-4 mA 

Vcc = 4.5V to 5.5V 

CM 

1 

O 

o 

> 


IH 

HI 

VoL 

Low Level Output 

Voltage 

Vcc = 4.5V 

54/74ALS 
lOL = 4 mA 


0.25 

0.4 

V 

74ALS 
loL = 8 mA 


0.35 

0.5 

m 

l| 

Input Ourrent @ Max 

Input Voltage 

Vcc = 5.5V, ViH = 7V 



0.1 

mA 

l|H 

High Level Input Ourrent 

Vcc = 5.5V, ViH = 2.7V 



20 

jjlA 

l|L 

Low Level Input Ourrent 

Vcc = 5.5V, V|L = 0.4V 



-0.2 

mA 

lo 

Output Drive Ourrent 

Vcc = 5.5V, Vo = 2.25V 

-30 


-112 

mA 

Icc 

Supply Ourrent 

Vcc = 5.5V 


15 

25 

mA 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 


Symbol 

Parameter 

fMAX 

Max. Clock Freq. 

tpLH 

Propagation Delay Time 
Low to High Level Output 

tpHL 

Propagation Delay Time 
High to Low Level Output 

^PLH 

Propagation Delay Time 
Low to High Level Output 

tPHL 

Propagation Delay Time 
High to Low Level Output 

'PLH 

Propagation Delay Time 
Low to High Level Output 

tpHL 

Propagation Delay Time 
High to Low Level Output 

tpLH 

Propagation Delay Time 
Low to High Level Output 

tpHL 

Propagation Delay Time 
High to Low Level Output 



Vcc = 4.5V 
to 5.5V 
Rl = 5oon 
Cl = 50 pF 


pfOffi 

To 

DM54ALS168B, 169B | 

DM74ALS168B, 169B | 

Units 



Min 

Max 

Min 

Max 




22 


40 


MHz 

Clock 

Ripple 

Carry 

3 

25 

3 

20 

ns 

Clock 

Ripple 

Carry 

6 

25 

6 

20 

ns 

Clock 

Any Q 

2 

20 

2 

15 

ns 

Clock 

Any Q 

5 

23 

5 

20 

ns 

EnT 

Ripple 

Carry 

2 

16 

2 

13 

ns 

EnT 

Ripple 

Carry 

3 

24 

3 

16 

ns 

U/D 
(Note 2) 

Ripple 

Carry 

5 

22 

5 

19 

ns 

U/D 
(Note 2) 

Ripple 

Carry 

5 

22 

5 

19 

ns 


Note 1; See Section 1 for test waveforms and output load. 

Note 2; Propagation delay time from up/down to ripple carry must be measured wth the counter at either a minimum or a maximum count. As the logic level of the 
up/down input is changed, the ripple carry output will follow. If the count is minimum (0), the ripple carry output transition will be in phase. If the count is maximum 
(9 for ALS168B or 15 for ALS169B), the ripple carry output will be out of phase. 
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National 

Semiconductor 

Corporation 


DM54ALS1 74/DM54ALS1 75/DM74ALS1 74/DM74ALS1 75 
Hex/Quad D Flip-Flops with Clear 


General Description 

These positive-edge-triggered flip-flops utilize TTL circuitry 
to implement D-type flip-flop logic. Both have an asynchro- 
nous clear input, and the quad (1 75) version features com- 
plementary outputs from each flip-flop. 

Information at the D inputs meeting the setup time require- 
ments is transferred to the Q outputs on the positive-going 
edge of the clock pulse. Clock triggering occurs at a particu- 
lar voltage level and is not directly related to the transition 
time of the positive-going pulse. When the clock input is at 
either the high or low level, the D input signal has no effect 
at the output. 


Features 

■ Advanced oxide-isolated ion-implanted Schottky TTL 
process 

■ Pin and functional compatible with LS family counter- 
part 

■ Typical clock frequency maximum is 80 MHz 

■ Switching performance guaranteed over full tempera- 
ture and Vcc supply range 

■ 54ALS174 contains six flip-flops with separate D inputs 
and Q outputs 

■ 54ALS175 contains four flip-flops with separate D in- 
puts and both Q and Q outputs 


Connection Diagrams 

Dual-ln-Llne Package 


Vcc 06 06 OS OS 04 04 CLOCK 



Order Number DM54ALS174J or DM74ALS174M, N 
See NS Package Number J16A, M16A or N16A 


Dual-ln-Line Package 


*CC 0 4 0 4 0 4 03 0 3 0 3 CLOCK 



Function Tabie 


Inputs 

Outputs 

Clear 

Clock 

D 

lb 

a 

L 

X 

X 

L H 

H 

T 

H 

H L 

H 

t 

L 

L H 

H 

L 

X 

o 

0 

01 

o 


H = High Level (steady state) 

L = Low Level (steady state) 

X = Don’t Care 

T = Transition from Low to High Level 
Qq = the level of Q before the indicated steady- 
state input conditions were established 
•applies to 54ALS175/74ALS175 oniy 


Order Number DM54ALS175J 
or DM74ALS175M, N 
See NS Package Number J16A, 
M16A orNIGA 
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DM54ALS174/DM54ALS175/DM74ALS174/DM74ALS175 


Absolute Maximum Ratings 

If Military/ Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54ALS - 55°C to + 1 25°C 

DM74ALS 0°Cto+70‘'C 

Storage Temperature Range -65°C to + 1 50°C 


Note: The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

DM54ALS174,175 

DM74ALS174,175 

Units 

Min 

Nom 

Max 

Min 

Nom 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.5 

5 

5.5 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

ViL 

Low Level Input Voltage 



0.7 



0.8 

V 

lOH 

High Level Output Current 



-0.4 



-0.4 

mA 

■OL 

Low Level Output Current 



4 



8 

mA 

tw 

Pulse Width 

Clock 

High or Low 

12.5 



10 



ns 

Clear Low 

15 



10 



tSETUP 

Setup Time (Note 1) 

Data Input 

15t 



lot 



ns 

Clear 

Inactive State 

8t 






tHOLD 

Data Hold Time (Note 1) 

Of 



Ot 



ns 

fCLOCK 

Clock Frequency 

0 


40 

0 


50 

MHz 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

'C 


Note 1: The symbol t indicates that the rising edge of the clock is used as reference. 


Eiectricai Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol 

Parameter 

Conditions 

Min 

Typ 

Max 

Units 

V|K 

Input Clamp Voltage 

Vcc — 4.5V, liN = —18 mA 



-1.5 

V 

Vqh 

High Level Output 

Voltage 

lOH = -400 jxA 

Vcc = 4.5V to 5.5V 

< 

o 

o 

1 

CD 

1 

o 

o 

> 


V 

Vql 

Low Level Output 

Voltage 

Vcc ^ 4.5V 

DM54/74 

Iql = 4 mA 


0.25 

0.4 

V 

DM74 

Iql = 8 mA 


0.35 

0.5 

l| 

Input Current at 

Max Input Voltage 

Vcc = 5.5V, V|N = 7V 



0.1 

mA 

l|H 

High Level Input Current 

Vcc = 5.5V, V|H = 2.7V 



20 

jliA 

l|L 

Low Level Input Current 

Vcc — 5.5V, ViN = 0.4V 



-0.1 

mA 

lo 

Output Drive Current 

Vcc = 5.5V, Vo = 2.25V 

-30 


-112 

mA 

Icc 

Supply Current 

Vcc = 5.5V 

Clock = 4.5V 
Clear = GND 

D Input = GND 

ALS174 


11 

19 

mA 

ALS175 


8 

14 


2-112 

































































Switching Characteristics over recommended operating free air temperature range (Note 1) 


Symbol 

Parameter 

Conditions 

DM54ALS174,175 

DM74ALS174,175 

Units 

Min 

Max 

Min 

Max 

fMAX 

Maximum Clock Frequency 

Rl = 5ooa 

Cl = 50 pF 

Vcc = 4.5V to 5.5V 

40 


50 


MHz 

tpLH 

Propagation Delay Time 

Low to High Level 

Output From Clear (1 75 Only) 

5 

20 

5 

18 

ns 

tpHL 

Propagation Delay Time 

High to Low Level 

Output From Clear 

8 

30 

8 

23 

ns 

tpLH 

Propagation Delay Time 

Low to High Level 

Output From Clock 

3 

20 

3 

15 

ns 

tpHL 

Propagation Delay Time 

High to Low Level 

Output From Clock 

5 

24 

5 

17 

ns 


Note 1: See Section 1 for test waveforms and output load. 



2-113 


DM54ALS174/DM54ALS175/DM74ALS174/DM74ALS175 














DM54ALS174/DM54ALS175/DM74ALS174/DM74ALS175 



2-114 





National 

Semiconductor 

Corporation 


PRELIMINARY 


DM54ALS190/DM74ALS190/DM54ALS191/DM74ALS191 
Synchronous 4-Bit Up/Down Decade and Binary Counter 


General Description 

The ’ALS190 and ’ALS191 are synchronous, reversible up/ 
down counters. The ’ALS190 is a 4-bit decade counter and 
the ’ALS1 91 is a 4-bit binary counter. Synchronous counting 
operation is provided by having all flip-flops clocked simulta- 
neously so that the outputs change coincident with each 
other when so instructed by the steering logic. This mode of 
operation eliminates the output counting spikes normally as- 
sociated with asynchronous (ripple clock) counters. 

The outputs of the four flip-flops are triggered on a low-to- 
high level transition of the clock input if the enable input (G) 
is low. A high at G inhibits counting. The direction of the 
count is determined by the level of the down/up (D/D) input. 
When D/U is low, the counter counts up and when D/U is 
high, it counts down. 

These counters feature a fully indepen^nt clock circuit. 
Changes at the control inputs (G and D/U) that will modify 
the operating mode have no effect on the contents of the 
counter until clocking occurs. The function of the counter 
will be dictated solely by the condition meeting the stable 
set-up and hold times. 

These counters are fully programmable; that is, the outputs 
may each be preset to either level by placing a low on the 
load input and entering the desired data at the data inputs. 
The output will change to agree with the data inputs inde- 
pendently of the level of the clock input. This feature allows 
the counters to be used as modulo-N dividers by simply 
modifying the count length with the preset inputs. 

The CLK, D/O, and LOAD inputs are buffered to lower the 
drive requirement, which significantly reduces the loading 
on, or current required by, clock drivers, etc., for long paral- 
lel words. 


Two outputs have been made available to perform the cas- 
cading function: ripple clock and maximum/minimum count. 
The latter output produces a high-level output pulse with a 
duration approximately equal to one complete cycle of the 
clock while the count is zero (all outputs low) counting down 
or maximum (9 or 15) counting up. The ripple clock output 
produces a low-level output pulse under those same condi- 
tions but only while the clock input is low. The counters can 
be easily cascaded by feeding the ripple clock output to the 
enable input of the succeeding counter if parallel clocking is 
used, or to the clock input if parallel enabling is used. The 
maximum/minimum count output can be used to accom- 
plish look-ahead for high-speed operation. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Functionally and pin-for-pin compatible with Schottky 
and low power Schottky TTL counterpart 

■ Improved AC performance over Schottky and low pow- 
er Schottky counterparts 

■ Single down/up count control line 

■ Look-ahead circuitry enhances speed of cascaded 
counters 

■ Fully synchronous in count modes 

■ Asynchronously presettable with load control 


Connection Diagram 


Dual-ln-Line Package 

INPUTS OUTPUTS INPUTS 

DATA RIPPLE MAX/ DATA DATA 

Vcc A CLOCK CLOCK MIN LOAD C D 

|l6 |l5 |l4 |l3 |l2 |l1 |l0 |g 


▼ RIPPLE MAX/ LOAD C 
CK CLOCK MIN 


Ob Oa G DN/UP Oc Qo 


Order Number DM54ALS190J, DM54ALS191 J, 
DM74ALS190M, DM74ALS191M, 
DM74ALS190N or DM74ALS191N 
See NS Package Number J16A, M16A or N16A 


DATA Ob Oa enable DOWN/ Qc Oo GNO 


INPUT OUTPUTS INPUTS OUTPUTS 


This document contains information on a device under development. National Semiconductor Corporation reserves the right to change or discontinue this 
product without notice. 


2-115 


DM54ALS190/DM74ALS190/DM54ALS191/DM74ALS191 



DM54ALS190/DM74ALS190/DM54ALS191/DM74ALS191 


Absolute Maximum Ratings 

Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

DM54ALS190, 191 | 

DM74ALS190, 191 | 

Units 

Min 1 

Norn 

Max 

Min I 

Norn 

Max 

Vcc 

Supply Voltage 

■a 

5 

5.5 


5 

5.5 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

VlL 

Low Level Input Voltage 



0.7 



0.8 

V 

lOH 

High Level Output Current 



-0.4 



-0.4 

mA 

Iql 

Low Level Output Current 



4 



8 

mA 

fCLOCK 

Clock Frequency 

’ALS190 

0 


20 

0 


25 

MHz 

’ALS191 

0 


25 

0 


30 

MHz 

tw 

Pulse Duration 

CLK High or Low 

’ALS190 

25 



20 



ns 

’ALS191 

20 



16.5 



ns 

LOAD Low 

25 



20 



ns 

tsu 

Setup Time 

Data before LOAD f 

25 



20 



ns 

G before CLK t 1 

45 



20 



ns 

D/U before CLK T 1 

45 



20 



ns 

LOAD 1 nactive before CLK t 

20 



20 



ns 

tH 

Hold Time 

Data after LOAD t 

5 



5 



ns 

G after CLK T 

0 



0 



ns 

D/D after CLK T 

0 



0 



ns 

Ta 

Operating Free Air T emperature 

-55 


125 

0 


70 

°C 


Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

DM74ALS190, 191 

Units 

Min 

Typ 

(Note 1) 

Max 

V|K 

Input Clamp Voltage 

Vcc = 4.5V, l| = -18 mA 



-1.5 

V 

Vqh 

High Level Output 

Voltage 

Vcc = 4.5V to 5.5V 

Iqh — ~0.4 mA 

CM 

1 

O 

o 

> 



V 

Vql 

Low Level Output 

Voltage 

Vcc = 4.5V 

54/74ALS 

Iql — 4 mA 


0.25 

0.4 

V 

Vcc = 4.5V 

74ALS 

Iql = 8 mA 


0.35 

0.5 

V 

ll 

Input Current at Max 

Input Voltage 

Vcc = 5-5V, V| = 7V 



0.1 

mA 

l|H 

High Level Input Current 

Vcc = 5.5V. V| = 2.7V 



20 

jaA 

l|L 

Low Level Input 

Current 

Vcc = 5.5V, 

V| = 0.4V 

G or CLK 



-0.2 

mA 

All Others 



-0.1 

mA 

Iq 

Output Drive 

Current 

Vcc = 5.5V. 

Vo = 2.25V (Note 2) 

-30 


-112 

mA 

Icc 

Supply Current 

Vcc = 5.5V, All Inputs at OV 


12 

22 

mA 


Note 1: All typical values are at Vcc = 5V, Ta = 25°C. 

Note 2: The output conditions have been chosen to produce a current that closely approximates one half of the true short circuit output current, Ios- 


if Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54ALS -55°C to +125-0 

DM74ALS 0'’Cto+70°C 

Storage Temperature Range -65°0 to + 1 50°O 

Recommended Operating Conditions 
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Switching Characteristics (Notei) 


Symbol 

Parameter 

From (Input) 
to (Output) 

Conditions 

DM54ALS190, 191 

DM74ALS190, 191 

Units 

Min 

Max 

Min 

Max 

fMAX 

Maximum Clock Frequency 


Vcc = 4.5V to 5.5V 
Cl = 50 pF 

Rl = 500ft 

Ta = Min to Max 

•ALS190 

20 


25 


MHz 

■ALS191 

25 


30 


MHz 

tpLH 

Propagation Delay Time 
Low to High Level Output 

LOAD to 
Any Q 


7 

37 

8 

30 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

LOAD to 
Any Q 


8 

34 

8 

30 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

A, B, C, D to 
Any Q 

4 

25 

4 

21 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

A. B, C, D to 
Any Q 

D 

25 

4 

21 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

CLK to 
RCO 

5 

24 

5 

20 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

CLK to 

RCO 

5 

24 

5 

20 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

CLK to 
Any Q 

3 

26 

3 

18 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

CLK to 
Any Q 

3 

22 

3 

18 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

CLK to 
Max/Min 

8 

37 

8 

31 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

CLK to 
Max/Min 

8 

34 

8 

31 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

D/D to 
RCO 

12 

45 

15 

37 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

D/D to 
RCO 

10 

36 

10 

28 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

D/D to 
Max/Min 

8 

35 

8 

25 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

D/Dto 

Max/Min 

8 

30 

8 

25 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

G to 

RCO 

a 

21 

4 

18 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

G to 

RCO 

4 

23 

4 

18 

ns 


Note 1: See Section 1 for test waveforms and output load. 
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Timing Diagrams 
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National 

Semiconductor 

Corporation 


PRELIMINARY 


DM54ALS192/DM74ALS192/DM54ALS193/DM74ALS193 
Synchronous Four-Bit Up/Down Counters 
(Dual Clock with Clear) 


General Description 


The ’ALS192 and ’ALS193 are synchronous, reversible up/ 
down counters. The ’ALS192 is a 4-bit decade counter and 
the ’ALS193 is a 4-bit binary counter. Synchronous opera- 
tion is provided by having all flip-flops clocked simulta- 
neously so that the outputs change coincident with each 
other when so instructed by the steering logic. This mode of 
operation eliminates the output counting spikes normally as- 
sociated with asynchronous (ripple clock) counters. 

The outputs of the four flip-flops are triggered by a low-to- 
high level transition of either count (clock) input (up or 
down). The direction of counting is determined by which 
count input is pulsed while the other count input is high. 

All four counters are fully programmable; that is, each out- 
put may be preset to either level by placing a low on the 
load input and entering the desired data at the data inputs. 
The output will change to agree with the data inputs inde- 
pendently of the count pulses. This feature allows the coun- 
ters to be used as modulo-N dividers by simply modifying 
the count length with the preset inputs. 

A clear input has been provided that forces all outputs to 
the low level when a high level is applied. The clear function 
is independent of the count and the load inputs. The clock, 
count, and load inputs are buffered to lower the drive re- 
quirements. This significantly reduces the loading on clock 
drivers, etc., for long parallel words. 


These counters were designed to be cascaded without the 
need for external circuitry. The borrow output (BO) produces 
a low-level pulse while the count is zero (all outputs low) 
and the count-down input is low. Similarly, the carry output 
produces a low-level pulse while the count is maximum 
(9 or 15) and the count-up input is low. The counters can 
then be easily cascaded by feeding the borrow and carry 
outputs to the count-down and count-up inputs, respective- 
ly, of the succeeding counter. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Functionally and pin-for-pin compatible with Schottky 
and low power Schottky TTL counterparts 

■ Improved AC performance over Schottky and low pow- 
er Schottky counterparts 

■ Look ahead circuitry enhances cascaded counters 

■ Fully synchronous in count mode 

■ Parallel asynchronous load for modulo-N count lengths 

■ Asynchronous clear 


Connection Diagram 


Dual-ln-Llne Package 


DATA BORROW DATA DATA 

Vcc * CLEAR CARRY LOAD C D 



DATA Oq Oa down UP Qc Qd GND 


INPUT OUTPUTS INPUTS OUTPUTS 


Order Number DM54ALS192J, 193J, DM74ALS192M, 193M or DM74ALS192N, 193N 
See NS Package Number J16A, M16A or N16A 


This document contains information on a device under development. National Semiconductor Corporation reserves the right to change or discontinue this 
product without notice. 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54ALS - 55“C to + 1 25°C 

DM74ALS 0to+70°C 

Storage Temperature Range - 65°C to + 1 50°C 


Note: The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

DM54ALS192, 193 

DM74ALS192, 193 

Units 

Min 

Typ 

Max 

Min 

Typ 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.5 

5 

5.5 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.7 



0.8 

V 

lOH 

High Level Output Current 



-0.4 



-0.4 

mA 

■OL 

Low Level Output Current 



4 



8 

mA 

fCLK 

Clock Frequency 

■ALS192 

0 


20 

0 


25 

MHz 

’ALS193 

0 


25 

0 


30 

MHz 

tw 

Pulse Duration 

CLR High 

10 



10 



ns 

LOAD Low 

25 



20 



ns 

UP or DOWN High or Low 

’ALS192 

25 



20 



ns 

’ALS193 

30 



16.5 



ns 

tsu 

Setup Time 

Data before LOAD t 

25 



20 



ns 

CLR Inactive before UP T or DOWN T 

20 



20 



ns 

LOAD Inactive before UP \ or DOWN T 

20 



20 



ns 

UP High before DOWN T 

17 



17 



ns 

DOWN High before UP T 

15 



15 



ns 

tH 

Hold Time 

Data after LOAD T 

5 



5 



ns 

UP High after DOWN T 

0 



0 



ns 

DOWN High after UP T 

0 



0 



ns 

Ta 

Operating Free Air Temperature 

-55 


125 

0 


70 

°C 


Electrical Characteristics over recommended operating free air temperature range 


Symbol 

Parameter 

Conditions 

I DM74ALS192, 193 

Units 

Min 

Typ 

(Note 1) 

Max 

V|K 

Input Clamp Voltage 

Vcc = 4.5V. I| = -18 mA 



-1.5 

V 

VoH 

High Level Output 

Vcc = 4.5V to 5.5V 

Iqh ^ —0.4 mA 

CVI 

1 

o 

o 

> 



V 

Vql 

Low Level Output 

Voltage 

Vcc = 4.5V 

54/74ALS 

Iql = 4 mA 


0.25 

0.4 

V 

Vcc = 4.5V 

74ALS 

Iql = 8 fTlA 


0.35 

0.5 

V 

l| 

Input Current at 

Max Input Voltage 

Vcc = 5.5V, V| = 7V 



0.1 

mA 

l|H 

High Level Input Current 

Vcc = 5.5V. V| = 2.7V 



20 

fiA 

l|L 

Low Level Input Current 

Vcc = 5.5V, V| = 0.4V 

UP. DOWN 



-0.2 

mA 

All Others 



-0.1 

mA 
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Electrical Characteristics over recommended operating free air temperature range (Continued) 


DM74ALS192, 193 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

lo 

Output Drive Current 

Vcc = 5.5V. Vo = 2.25V (Note 2) 

-30 


-112 

mA 

Icc 

Suppiy Current 

Vcc = 5.5V (Note 3) 


12 

22 

mA 


Note 1: All typical values are at Vcc = 5V, = 25”C. 

Note 2: The output conditions have been chosen to produce a current that closely approximates one half of the true short circuit output current, Iqs- 
Note 3: Ice is measured with the clear and load Inputs grounded, and all other inputs at 4.5V. 


Switching Characteristics (Note 4) 

ymbol Parameter Conditions 


Symbol 

Parameter 

fMAX 

■ALS192 


’ALS193 

tpLH 

Propagation Delay Time 
Low to High Level Output 

tpHL 

Propagation Delay Time 
High to Low Level Output 

tpLH 

Propagation Delay Time 
Low to High Level Output 

tpHL 

Propagation Delay Time 
High to Low Level Output 

tpLH 

Propagation Delay Time 
Low to High Level Output 

tpHL 

Propagation Delay Time 
High to Low Level Output 

tpLH 

Propagation Delay Time 
Low to High Level Output 

tpHL 

Propagation Delay Time 
High to Low Level Output 

tpHL 

Propagation Delay Time 
High to Low Level Output 


From To 
(Input) (Output) 


Vcc = 4.5V to 5.5V 
Cl = 50 pF 
Rl = 500fl 


Down BO 


Up or Any Q 
Down 


Up or AnyQ 

Down 


LOAD Any Q 
LOAD AnyQ 


AnyQ 


DM54ALS192, 193 


DM74ALS192, 193 





Note 4: See Section 1 for test waveforms and output load. 
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National 

Semiconductor 

Corporation 


DM54ALS240A/DM74ALS240A/DM54ALS241A/ 
DM74ALS241A Octal TRI-STATE® Bus Drivers 


General Description 

These octal TRI-STATE bus drivers are designed to provide 
the designer with flexibility in implementing a bus interface 
with memory, microprocessor, or communication systems. 
The output TRI-STATE gating control Is organized into two 
separate groups of four buffers. The ALS240A control in- 
puts symmetrically enable the respective outputs when set 
logic low, while the ALS241A has complementary enable 
gating. The TRI-STATE circuitry contains a feature that 
maintains the buffer outputs in TRI-STATE (high impedance 
state) during power supply ramp-up or ramp-down. This 
eliminates bus glitching problems that arise during power-up 
and power-down. 


Features 

■ Advanced low power oxide-isolated ion-implanted 
Schottky TTL process 

■ Functional and pin compatible with the DM54/74LS 
counterpart 

■ Improved switching performance with less power dissi- 
pation compared with the DM54/74LS counterpart 

■ Switching response specified into 500n and 50 pF load 

■ Switching response specifications guaranteed over full 
temperature and Vcc supply range 

■ PNP input design reduces input loading 

■ Low level drive current: 

54ALS = 12 mA, 74ALS = 24 mA 


Connection Diagram 

Dual-ln-Llne Package 

Vcc 20 1Y1 2A4 1Y2 2A3 1Y3 2A2 1Y4 2A1 

20 |l9 |l8 |l7 lie |l5 |l4 |l3 |l2 |l1 


Function Tables 



V I* p h P l» P I® I* P“ 

10 1A1 2Y4 1A2 2Y3 1A3 2Y2 1A4 2Y1 ONO 

TL/F/e 

Top View 

Order Number DM54ALS240AJ, 
DM74ALS240AWM or DM74ALS240AN 
See NS Package Number J20A, M20B or N20A 

Dual-ln-Llne Package 

Vcc 20 1Y1 2A4 1Y2 2A3 1Y3 2A2 1Y4 2A1 



Input 

Output 

2G 

2A 

Y 

H 

L 

L 

H 

H 

H 

L 

X 

Z 


H = High Level Logic State 
L = Low Level Logic State 
X = Don't Care (Either Low or High 
Level Logic State) 

Z = High Impedance (Off) State 


Input 

Output 

1G 

1A 

Y 

L 

L 

L 

L 

H 

H 

H 

X 

Z 


10 1A1 2Y4 1A2 2Y3 1A3 2Y2 1A4 2Y1 OND 

TL/F/6210-2 

Top View 

Order Number DM54ALS241AJ, 
DM74ALS241 AWM or DM74ALS241AN 
See NS Package Number J20A, M20B or N20A 
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Absolute Maximum Ratings 

If Military /Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for avaiiabiiity and specifications. 

Supply Voltage, Vcc 7V 

Input Voltage 7V 

Voltage Applied to Disabled Output 5.5V 

Operating Free Air Temperature Range 
DM54ALS - 55''C to + 1 25°C 

DM74ALS 0°Cto+70‘'C 

Storage Temperature Range -65°C to + 150°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these iimits. The 
parametric values defined in the "Etectrica! Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 


DM54ALS240A, 241A 


DM74ALS240A, 241A 


Typ 


Vcc Supply Voltage 45 5 

V|H High Level Input Voltage 2 

V|L Low Level Input Voltage 

Iqh High Level Output Current 

Iql Low Level Output Current 

Ta Operating Free Air Temperature -55 

Electricai Characteristics 

over recommended operating free-air temperature range (unless otherwise specified) 



Symbol 


Conditions 


DM54ALS240A, 241A DM74ALS240A, 241A 


Input Clamp Voltage 
High Level Output 
Voltage 


Vcc = 4.5V. I| = -18 mA 

Vcc = 4.5V to 5.5V Iqh = -0-4 mA | Vcc - 2 
Vcc = 4.5V Iqh = ~3 niA 

loH = Max 


Low Level Output Vcc = 4.5V 

Voltage Iql ^ 54ALS (Max) 

Iql = 74ALS (Max) 

Input Current at Max Vcc = 5.5V, V| = 7V 

Input Voltage 

High Level Input Vcc = 5.5V, V| = 2.7V 

Current 

Low Level Input Vcc =" 5.5V, V|l = 0.4V 

Current 

Output Drive Vcc = 5.5V, Vq = 2.25V 

Current 

High Level TRI-STATE Vcc = 5.5V, Vq = 2.7V 
Output Current 

Low Level TRI-STATE Vcc = 5.5V. Vq = 0.4V 
Output Current 


Supply Current 


Vcc = 5.5V, ALS240B 
Outputs High 

Outputs Low 

Outputs TRI-STATE 

Vcc = 5.5V, ALS241B 
Outputs High 

Outputs Low 

Outputs TRI-STATE 
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’ALS240A SwitChinQ ChSrSCtGristiCS over recommended operating free air temperature range 

Symbol 

Parameter 

Conditions 

From 

(Input) 

To 

(Output) 

DM54ALS240A 

DM74ALS240A 

Units 

Min 

Max 

Min 

Max 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Vcc = 4.5V to 5.5V, 
Cl = 50 pF, 

R1 = 500ft, 

R2 = 500ft, 

Ta = Min to Max 

■ 

■ 

2 

22 

2 

9 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

2 

11 

2 

9 

ns 

tpZH 

Output Enable Time 
to High Level Output 

G 

Y 

4 

34 

5 

13 

ns 

tpZL 

Output Enable Time 
to Low Level Output 

5 

26 

5 

18 

ns 

tpHZ 

Output Disable Time 
from High Level Output 

G 

Y 

1 

15 

2 

10 

ns 

tPLZ 

Output Disable Time 
from Low Level Output 

3 

24 

3 

12 

ns 

’ALS241A SwitChinQ ChsrSCtGriStiCS over recommended operating free air temperature range 

Symbol 

Parameter 

Conditions 

From 

(Input) 

To 

(Output) 

DM54ALS241A 

DM74ALS241A 

Units 

Min 

Max 

Min 

Max 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Vcc = 4.5V to 5.5V, 
Cl = 50 pF, 

R1 = 500ft, 

R2 = 500ft, 

Ta = Min to Max 

D 

fl 

3 

31 

3 

11 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

1 

14 

3 

10 

ns 

tPZH 

Output Enable Time 
to High Level Output 

1G 

Y 

5 

33 

7 

21 

ns 

tpZL 

Output Enable Time 
to High Level Output 

7 

27 

7 

21 

ns 

tPHZ 

Output Disable Time 
to High Level Output 

1G 

■ 

2 

13 

2 

10 

ns 

tPLZ 

Output Disable Time 
to Low Level Output 

2 

32 

3 

15 

ns 

tpZH 

Output Enable Time 
to High Level Output 

2G 

Y 

7 

38 

7 

21 

ns 

fpZL 

Output Enable Time 
to Low Level Output 

7 

30 

7 

21 

ns 

tPHZ 

Output Disable Time 
from High Level Output 

2G 

Y 

2 

17 

2 

10 

ns 

tpLZ 

Output Disable Time 
from Low Level Output 

3 

35 

3 

15 

ns 
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Nah'onal 

Semiconductor 

Corporation 


DM54ALS242B/DM74ALS242B/ 

DM54ALS243A/DM74ALS243A 

Quad TRI-STATE® Bidirectional Bus Drivers 


General Description 

These octal TRI-STATE® bus drivers are designed to pro- 
vide the designer with flexibiiity in implementing a bus inter- 
face with memory, microprocessor, or communication sys- 
tems. The ALS242B has inverting buffers, while the 
ALS243A has non-inverting buffers. The direction enable 
gating is configured with separate control over either buffer 
direction and the two control buffers are complementary. 
Connecting these control inputs to one common line imple- 
ments single line direction control, while individual control 
can put both buffer directions into TRI-STATE simulta- 
neously (disabled state) or put both buffer directions into the 
active state (data latch state). The TRI-STATE circuitry con- 
tains a feature that maintains the buffer outputs in TRI- 
STATE (high impedance state) during power supply ramp- 
up or ramp-down. This eliminates bus glitching problems 
that arise during power-up and power-down. 


Features 

■ Advanced low power oxide-isolated ion-implanted 
Schottky TTL process 

■ Functional and pin compatible with the DM54/74LS 
counterpart 

■ Improved switching performance with less power dissi- 
pation compared with the DM54/74LS counterpart 

■ Switching response specified into 500n and 50 pF load 

■ Switching response specifications guaranteed over full 
temperature and Vcc supply range 

■ PNP input design reduces input loading 

■ Low level drive current: 

54ALS = 12 mA, 74ALS = 24 mA 


Connection Diagram 


Dual-ln-Line Package 


7 ^ 


2 

13 

3 

12 

4 

11 

5 

10 

6 

9 

7 

8 


Top View 

Order Number DM54ALS242BJ, DM54ALS243AJ, 
DM74ALS242BM, DM74ALS242BN, DM74ALS243AM, DM74ALS243AN 
See NS Package Number J14A, M14A or N14A 


Function Table 


Inputs 

GAB 

GBA 

L 

L 

H 

H 

H 

L 

L 

H 


’ALS242B 

A to B 
B to A 
Isolation 

Latch A and B 
(A = B) 


’ALS243A 

Ato B 
Bto A 
Isolation 

Latch A and B 
(A = B) 
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Absolute Maximum Ratings 

If Military/ Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage, Vcc 7V 

Input Voltage 

Dedicated Inputs 7V 

I/O Ports 5.5V 

Operating Free Air Temperature Range 
DM54ALS - 55°C to + 1 25‘’C 

DM74ALS 0to+70°C 

Storage Temperature Range -65°Cto +150°C 


Note; The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

DM54ALS242B, 243A 

DM74ALS242B, 243A 

Units 

Min 

Typ 

Max 

Min 

Typ 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.5 

5 

5.5 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.7 



0.8 

V 

lOH 

High Level Output Current 



-12 



-15 

mA 

■OL 

Low Level Output Current 



12 



24 

mA 

Ta 

Operating Free-Air Temperature 

-55 


125 

0 


70 

'C 


Electrical Characteristics over recommended operating free-air temperature (unless othen/vise specified) 


Symbol 

Parameter 

Conditions 

DM54ALS242B, 243A 

DM74ALS242B, 243A 

Units 

Min 

eg 

Max 

Min 

ESI 

Max 

V|K 

Input Clamp Voltage 

Vcc = 4.5V, l| = -18 mA 



-1.2 



-1.2 

V 

VoH 

High Level Output 

Vcc = 4.5V to 5.5V 
Vcc = 4.5V 

•oh = ■“0-4 mA 

Vcc -2 



CM 

1 

O 



V 

lOH = -3 mA 

2.4 

1 


2.4 



V 

loH = l^ax 

2 



2 



V 

VoL 

Low Level Output 
Voltage 

Vcc = 4.5V 

Iql = 54ALS (Max) 


0.25 

0.4 


0.25 

1 

0.4 

V 

lOL = 74ALS (Max) 


— 

— 


0.35 

0.5 

V 

l| 

Input Current at Max 
Input Voltage 

Vcc = 5-5V, V| = 7V 
(5.5V for I/O Ports) 



0.1 



0.1 

mA 

1|H 

High Level Input 
Current 

Vcc = 5.5V, V| = 2.7V (Note 1) 



20 



20 

(xA 

1|L 

Low Level Input 
Current 

Vcc = 5.5V, V|L = 0.4V (Note 1) 



-0.1 



-0.1 

mA 

Iq 

Output Drive 

Current 

Vcc = 5.5V, Vo = 2.25V 

-30 


-112 

-30 


-112 

mA 

Icc 

Supply Current 

Vcc = 5.5V, ALS242B 

Active Outputs High 


10 

20 


10 

16 ' 

I 

mA 

Active Outputs Low 


IB 

26 


14 

21 

mA 

Outputs TRI-STATE 


■a 

24 


12 

19 

mA 

Vcc = 5.5V, ALS243A 

Active Outputs High 


15 

30 


15 

25 

mA 

Active Outputs Low 


20 

35 


20 

30 

mA 

Outputs TRI-STATE 


21 

37 


21 

32 

mA 


Note 1; For the I/O ports, the parameters I|h and I|l include the TRI-STATE output currents (lozH and lozO- 
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’ALS242B Switching Characteristics over recommended operating free-air temperature range (Note 1) 


Symbol 

Parameter 

Conditions 

From 

(Input) 

To 

(Output) 

54ALS242B 

74ALS242B 

Units 

Min 

Max 

Min 

Max 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Vcc = 4.5V to 5.5V, 
Cl = 50 pF, 

R1 = 500n, 

R2 = 500n, 

Ta = Min to Max 

Aor B 

B or A 

2 

15 

2 

11 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

2 

14 

2 

10 

ns 

tpZH 

Output Enable Time 
to High Level Output 

GAB 

B 

B 

22 

B 

18 

ns 

tpZL 

Output Enable Time 
to Low Level Output 

B 

25 

B 

21 

ns 

tpHZ 

Output Disable Time 
to High Level Output 

GAB 

B 

2 

16 

2 

14 

ns 

tpLZ 

Output Disable Time 
to Low Level Output 

2 

18 

2 

12 

ns 

tpZH 

Output Enable Time 
to High Level Output 

GBA 

A 

B 

22 

B 

18 

ns 

tpZL 

Output Enable Time 
to Low Level Output 

B 

25 

B 

21 

ns 

tpHZ 

Output Disable Time 
from High Level Output 

GBA 

A 

2 

16 

2 

14 

ns 

tpLZ 

Output Disable Time 
from Low Level Output 

2 

18 

2 

12 

ns 


’ALS243A Switching Characteristics over recommended operating free-air temperature range (Note 1 ) 


Symbol 

Parameter 

Conditions 

From 

To 

54ALS243A 

74ALS243A 

Units 

(Input) 

(Output) 

Min 

Max 

Min 

Max 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Vcc = 4.5V to 5.5V, 
Cl = 50 pF, 

AorB 

B or A 

B 

15 

B 

11 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

R1 = 500n, 

R2 = 500n, 

Ta = Min to Max 

B 

15 

B 

11 

ns 

tpZH 

Output Enable Time 
to High Level Output 

GAB 

B 

B 

25 

B 

20 

ns 

fpZL 

Output Enable Time 
to Low Level Output 


B 

25 

B 

20 

ns 

tpHZ 

Output Disable Time 
to High Level Output 


GAB 

B 

2 

16 

2 

14 

ns 

tpLZ 

Output Disable Time 
to Low Level Output 


3 

27 

3 

22 

ns 

tpZH 

Output Enable Time 
to High Level Output 


GBA 

A 

B 

25 

B 

20 

ns 

tpZL 

Output Enable Time 
to Low Level Output 



B 

25 

B 

20 

ns 

tpHZ 

Output Disable Time 
from High Level Output 


GBA 

A 

2 

16 

2 

14 

ns 

tpLZ 

Output Disable Time 
from Low Level Output 



3 

27 

3 

22 

ns 


Note 1; See Section 1 for test waveforms and output loads. 
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DM54ALS242B/DM74ALS242B/DM54ALS243A/DM74ALS243A 


Logic Diagrams 

DM54/74ALS242I 

3 

1 — <h7“ 

A* ^ 




m 


ni ® 




ij 


1 

4 



( 

5 


> 

9 

6 




1^ 

TL/F/6211-3 
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Nah'onal 

Semiconductor 

Corporation 


DM54ALS244A/DM74ALS244A 
Octal TRI-STATE® Bus Driver 


General Description 

This octal TRI-STATE bus driver is designed to provide the 
designer with flexibility in implementing a bus interface with 
memory, microprocessor, or communication systems. The 
output TRI-STATE gating control is organized into two sepa- 
rate groups of four buffers, and both control inputs enable 
the respective outputs when set logic low. The TRI-STATE 
circuitry contains a feature that maintains the buffer outputs 
in TRI-STATE (high impedance state) during power supply 
ramp-up or ramp-down. This eliminates bus glitching prob- 
lems that arise during power-up and power-down. 


Features 

■ Advanced low power oxide-isolated ion-implanted 
Schottky TTL process 

■ Functional and pin compatible with the DM54/74LS 
counterpart 

■ Improved switching performance with less power dissi- 
pation compared with the DM54/74LS counterpart 

■ Switching response specified into 500n and 50 pF load 

■ Switching response specifications guaranteed over full 
temperature and Vcc supply range 

■ PNP input design reduces input loading 

■ Low level drive current: 

54ALS = 12 mA, 74ALS = 24 mA 


Connection Diagram 

Dual-ln-Llne Package 

Vcc 2G 1V1 2A4 1Y2 2A3 iy3 2A2 1Y4 2A1 



TL/F/6212-1 

Top View 

Order Number DM54ALS244AJ, DM74ALS244AWM or DM74ALS244AN 
See NS Package Number J20A, M20B or N20A 

Function Table 


Input 

Output 

Y 

G 

A 

L 

L 

L 

L 

H 

H 

H 

X 

Z 


H = High Level Logic State 
L = Low Level Logic State 

X = Don’t Care (Either Low or High Level Logic State) 
Z = High Impedance (Off) State 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage, Vcc 7V 

Input Voltage 7V 

Voltage Applied to Disabled Output 5.5V 

Operating Free Air Temperature Range 
DM54ALS - 55°C to + 1 25°C 

DM74ALS 0to+70°C 

Storage Temperature Range -65’‘C to + 1 50°C 


Note: The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

DM54ALS244A 

DM74ALS244A 

Units 

Min 

Typ 

Max 

Min 

Typ 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.5 

5 

5.5 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.7 



0.8 

V 

lOH 

High Level Output Current 



-12 



-15 

mA 

lOL 

Low Level Output Current 



12 



24 

mA 

Ta 

Operating Free-Air Temperature 

-55 


125 

0 


70 

°C 


Electrical Characteristics over recommended operating free air temperature (unless otherwise specified) 


Symbol 

Parameter 

Conditions 

DM54ALS244A 

DM74ALS244A 

Units 

Min 


Max 

Min 

Typ 

Max 

V|K 

Input Clamp Voltage 

Vcc = 4.5V, li = -18 mA 



-1.5 



-1.5 

s 

Vqh 

High Level Output 
Voltage 

Vcc = 4.5V to 5.5V 

lOH = —0.4 mA 

Vcc - 2 



Vcc - 2 



n 

Vcc = 4.5V 

lOH —3 

2.4 



2.4 



V 

loH = Max 

2 



2 



wm 

VoL 

Low Level Output 
Voltage 

Vcc = 4.5V 
lOL = 54ALS (Max) 


0.25 

0.4 


0.25 

0.4 

V 

lOL = 74ALS (Max) 


— 

— 


0.35 

0.5 

V 

l| 

Input Current at Max 
Input Voltage 

Vcc = 5.5V, V| = 7V 



0.1 



0.1 

mA 

l|H 

High Level Input 
Current 

Vcc = 5.5V, V| = 2.7V 



20 



20 

fiA 

l|L 

Low Level Input 

Current 

Vcc = 5.5V, V|L = 0.4V 



-0.1 



-0.1 

mA 

>0 

Output Drive 

Current 

Vcc = 5.5V, Vo = 2.25V 

-30 


-112 

-30 


-112 

mA 

loZH 

High Level TRI-STATE 
Output Current 

Vcc = 5.5V, Vo = 2.7V 



20 



20 

jmA 

>OZL 

Low Level TRI-STATE 
Output Current 

Vcc = 5.5V, Vo = 0.4V 



-20 



-20 

ju,A 

icc 

Supply Current 

Vcc = 5.5V 

Outputs High 


9 

15 


9 

15 

mA 

Outputs Low 


o 

24 


IB 

24 

mA 

Outputs TRI-STATE 


IB 

27 


D 

27 

mA 
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Switching Characteristics over recommended operating free-air temperature range (Note 1) 


Symbol 

Parameter 

From 

(Input) 

To 

(Output) 

Conditions 

54ALS244A 

74ALS244A 

Units 

Min 

Max 

Min 

Max 

tPLH 

Propagation Delay Time 
Low to High Level Output 

■ 

Y 

Vcc = 4.5V to 5.5V, 
Cl = 50 pF, 

R1 = 500n, 

R2 = 500ft, 

Ta = Min to Max 

1 

18 

3 

10 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

H 

Y 

3 

13 

3 

10 

ns 

tpZH 

Output Enable Time 
to High Level Output 

G 

m 

1 

29 

7 

20 

ns 

tpZL 

Output Enable Time 
to Low Level Output 

G 


1 

27 

7 

20 

ns 

tPHZ 

Output Disable Time 
from High Level Output 

G 

1 

2 

12 

2 

10 

ns 

tPLZ 

Output Disable Time 
from Low Level Output 

G 

Y 

1 

21 

3 

13 

ns 


Note 1: See Section 1 for test waveforms and output load. 


Logic Diagram 


DM54/74ALS244B 



TL/F/6212-2 
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Corporation 


DM54ALS245A/DM74ALS245A 
Octal TRI-STATE® Bus Transceivers 


General Description 

This advanced low power Schottky device contains 8 pairs 
of TRI-STATE logic elements configured as octal bus trans- 
ceivers. These circuits are designed for use in memory, mi- 
croprocessor systems and in asynchronous bidirectional 
data buses. Two way communication between buses is con- 
trolled by the (DIR) input. Data transmits either from the A 
bus to the B bus or from the B bus to the A bus. Both the 
driver and receiver outputs can be disabled via the (G) en- 
able input which causes outputs to enter the high imped- 
ance mode so that the buses are effectively isolated. 


Features 

B Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

B Non-inverting logic output 
B Glitch free bus during power up and down 
B TRI-STATE outputs independently controlled on A and 
B buses 

B Low output impedance to drive terminated transmission 
lines to 133ft 

B Switching response specified into 500ft/50 pF 
B Specified to interface with CMOS at Vqh = Vcc ~ 2V 
B PNP inputs to reduce input loading 
B Switching specifications guaranteed over full tempera- 
ture and Vcc range 


Connection Diagram 


Dual-In-Line Package 



Order Number DM54ALS245AJ or DM74ALS24SAWM, N 
See NS Package Number J20A, M20B or N20A 


TL/F/6213-1 


Function Table 


Control 

Inputs 

Operation 

G 

DIR 

L 

L 

B Data to A Bus 

L 

H 

A Data to B Bus 

H 

X 

Hi-Z 


H = High Logic Level 
L = Low Logic Level 
X = Either High or Low Logic Level 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, Note: 
contact the Nationai Semiconductor Saies Office/ beyoi 
Distributors for avaiiabiiity and specifications. teed. 

Supply Voltage 7V parar 

Input Voltage 

Control Inputs 7V ® 

I/O Ports 5.5V 

Operating Free Air Temperature Range 
DM54ALS - 55°C to + 1 25‘’C 

DM74ALS 0°C to + 70°C 

Storage T emperature Range - 65°C to + 1 50°C 

Recommended Operating Conditions 


DM54ALS245A 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

•oh 

High Level Output Current 

•OL 

Low Level Output Current 

Ta 

Operating Free Air 
Temperature 



Typ 

Max 

5 

5.5 


DM74ALS245A 


Min I Typ Max 


5 5.5 


Eiectricai Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, = 25°C. 


Symbol Parameter 


V|K Input Clamp Voltage 


Vqh High Level Output Voltage 


Conditions 


Vcc = 4.5V, l|N = ~18 mA 


Vcc = 4.5V, Iqh = niA 


Vcc = 4.5V, Iqh = Max 


Low Level Output Voltage Vcc = 4.5V 


Input Current at Max 
Input Voltage 


High Level Input Current 


Low Level Input Current 


Output Drive Current 


54ALS254A Supply Current 


54/74ALS 
•oL = 12 mA 

74ALS 


•oL = 24 mA 


ViN = 7V 

Control Inputs 

ViN = 5.5V 

A or B Ports 


2. 


2 


Vcc - 2 


Vcc = 5.5V 


Vcc = 5.5V, V|N = 2.7V 


Vcc = 5.5V, V|N = 0.4V 


Vcc = 5.5V, VouT = 2.25V 


Vcc = 5.5V 


74ALS254A Supply Current Vcc = 5.5V 


Outputs High 


Outputs Low 


TRI-STATE 


Outputs High 


Outputs Low 


TRI-STATE 


0.4 

V 

0.5 

V 

0.1 

mA 

0.1 


20 

IxfK 

-0.1 

mA 

-112 

mA 

48 

mA 

60 

mA 

63 

mA 

45 

mA 

55 

mA 

58 

mA 
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DM54ALS245A/DM74ALS245A 


Switching Characteristics over recommended operating free air temperature range (Notes 1 and 2) 


Symbol 

Parameter 

Circuit 

Configuration 

DM54ALS245A 

DM74ALS245A 

Units 

Min 

Max 

Min 

Max 

tpLH 

Propagation Delay Time 
High-to-Low Level Output 


1 

19 

3 

10 

ns 

tpHL 

Propagation Delay Time 
High-to-Low Level Output 

1 

14 

3 

10 

ns 

tpZL 

Output Enable Time 
to Low Level 

iH^ — 3 

A ORB 

2 

29 

5 

20 

ns 

tpZH 

Output Enable Time 
to High Level 

2 

30 

5 

20 

ns 

tpLZ 

Output Disable Time 
from Low Level 

2 

30 

4 

15 

ns 

tpHZ 

Output Disable Time 
from High Level 

2 

14 

2 

10 

ns 


Note 1: See Section 1 for test waveforms and output load. 

Note 2: Switching characteristic conditions are Vcc = 4.5V to 5.5V, Rl = 500fl. Cl = 50 pF. 
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DM54ALS251/DM74ALS251 TRI-STATE® 
1 of 8 Line Data Selector/Multiplexer 


General Description 

This Data Selector/Multiplexer contains fuii on-chip decod- 
ing to seiect one-of-eight data sources as a result of a 
unique three-bit binary code at the Select inputs. Two com- 
plementary outputs provide both inverting and non-inverting 
buffer operation. An Output Control input is provided which, 
when at the high level, places both outputs in the high im- 
pedance Off state. In order to prevent bus access conflicts, 
output disable times are shorter than output enable times. 
The Seiect input buffers incorporate internal overlap fea- 
tures to ensure that select input changes do not cause in- 
vaiid output transients. 

Connection Diagram 


Duai-in-Llne Package 



TL/F/6214-1 

Order Number DM54ALS251J or DM74ALS251M, N 
See NS Package Number J16A, M16A or N16A 


Features 

■ Advanced oxide-isoiated, ion-implanted Schottky TTL 
process 

■ Switching performance is guaranteed over full tempera- 
ture and Vcc supply range 

■ Pin and functionai compatible with LS famiiy counter- 
part 

■ Improved output transient handiing capability 

■ Output control circuitry incorporates power-up 
TRI-STATE feature 


Function Tabie 


Inputs 

Outputs 


Select 


Strobe 



C 

B 

A 

S 

Y 

W 

X 

X 

X 

H 

Z 

z 

L 

L 

L 

L 

DO 

DO 

L 

L 

H 

L 

D1 

dT 

L 

H 

L 

L 

D2 

D2 

L 

H 

H 

L 

D3 

D3 

H 

L 

L 

L 

D4 

D4 

H 

L 

H 

L 

D5 

D5 

H 

H 

L 

L 

D6 

D6 

H 

H 

H 

L 

D7 

D7 


H = High Level, L = Low Level, X = Don’t Care 
Z = High Impedance (Off) 

DO thru D7 = The Level of the Respective D Input 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage, Vcc 7V 

Input Voltage 7V 

Voltage Applied to Disabled Output 5.5V 

Operating Free Air Temperature Range 
DM54ALS251 -55°Cto +125°C 

DM74ALS251 0°C to + 70°C 

Storage Temperature Range -65°C to + 150°C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

DM54ALS251 

DM74ALS251 

Units 

Min 

Nom 

Max 

Min 

Nom 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.5 

5 

5.5 

V 

VlH 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.7 



0.8 

V 

Iqh 

High Level Output Current 



-1 



-2.6 

mA 

Iql 

Low Level Output Current 



12 



24 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


Electricai Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25“C. 


Symbol 

Parameter 

Conditions 

Min 

Typ 

Max 

Units 

V|K 

Input Clamp Voltage 

Vcc ~ 4.5V, l||v| = —18 mA 



-1.5 

V 

VOH 

High Level Output 

Voltage 

Vcc = 4.5V, Iqh = Max 

2.4 

3.2 


V 

lOH = 400 fiA, Vcc = 4.5V to 5.5V 

CM 

I 

o 

o 

> 



V 

VoL 

Low Level Output 

Voltage 

Vcc = 4.5V 

54/74ALS 

Iql = 12 mA 


0.25 

0.4 

V 

74ALS 

Iql = 24 mA 


0.35 

0.5 

V 

l| 

Input Current at 

Max Input Voltage 

Vcc = 5.5V. V|H = 7V 


■ 

0.1 

mA 

l|H 

High Level Input Current 

Vcc = 5.5V, V|H = 2.7V 



20 

jxA 

l|L 

Low Level Input Current 

Vcc = 5.5V, V|N = 0.4V 



-0.1 

mA 

•o 

Output Drive Current 

Vcc = 5.5V, VouT = 2.25V 

-30 


-112 

mA 

loZH 

Off-State Output 

Current, High Bias 

Vcc = 5.5V, Vqut = 2.7V 


■ 

20 

]xk 

Iqzl 

Off-State Output 

Current, Low Bias 

Vcc = 5.5V, VoUT = 0-4V 


■ 

-20 

jliA 

Icc 

Supply Current 

Vcc = 5.5V, Inputs = GND 

Enabled 


7 

10 

mA 

Inputs = 4.5V, Vcc = 5.5V 

Disabled 


B9I 

14 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 


Symbol 

Parameter 

From 

To 

Conditions 

DM54ALS251 

DM74ALS251 

Units 

Min 

Max 

Min 

Max 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Select 

D 

Vcc = 4.5V 
to 5.5V 

Cl = 50 pF 
Rl = 500ft 

1 

21 

5 

18 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Select 

8 

34 

8 

24 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Select 

W 

5 

38 

8 

24 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Select 

7 

26 

7 

23 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Data 

1 

2 

15 

2 

10 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Data 

3 

23 

3 

15 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Data 

w 

3 

25 

3 

15 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Data 

3 

20 

3 

15 

ns 

tpZH 

Output Enable Time 
to High Level 

Output 

Control 

B 

3 

21 

3 

15 

ns 

tpZL 

Output Enable Time 
to Low Level 

Output 

Control 

3 

19 

3 

15 

ns 

tpZH 

Output Enable Time 
to High Level 

Output 

Control 

W 

3 

21 

3 

15 

ns 

tpZL 

Output Enable Time 
to Low Level 

Output 

Control 

3 

19 

3 

15 

ns 

tpHZ 

Output Disable Time 
from High Level 

Output 

Control 

B 

2 

12 

2 

10 

ns 

tpLZ 

Output Disable Time 
from Low Level 

Output 

Control 

1 

I 

18 

1 

10 

ns 

tpHZ 

Output Disable Time 
from High Level 

Output 

Control 

W 

2 

12 

2 

10 

ns 

tpLZ 

Output Disable Time 
from Low Level 

Output 

Control 

1 

18 

1 

10 

ns 


Note 1: See Section 1 for test waveforms and output load. 
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National PRELIMINARY 

Semiconductor 
Corporation 

DM54ALS253/DM74ALS253 TRI-STATE® Dual 1 of 4 Line 
Data Selector/Multiplexer 

General Description 

This Data Selector/Multiplexer contains full on-chip decod- 
ing to select one-of-four data sources as a result of a unique 
two-bit binary code at the Select Inputs. Each of the two 
Data Selector/Multiplexer circuits have their own separate 
Data and Output Control inputs and a non-inverting TRI- 
STATE output buffer. The Output Control inputs, when at 
the high level, place the corresponding output in the high 
impedance Off state. In order to prevent bus access con- 
flicts, output disable times are shorter than output enable 
times. The Select input buffers incorporate internal overlap 
features to ensure that select input changes do not cause 
invalid output transients. 


Features 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Switching performance is guaranteed over full tempera- 
ture and Vcc supply range 

■ Pin and functional compatible with LS family counter- 
part 

■ Improved output transient handling capability 

■ Output control circuitry incorporates power-up TRI- 
STATE feature 



Connection Diagram 


Dual-ln-Llne Package 



Function Table 


Select 

Inputs 

Data Inputs 

Output 

Control 

Output 

B 

A 

CO 

Cl 

C2 

C3 

G 

Y 

O 


X 

X 

X 

X 

mm 


H 


L 

X 

X 

X 



H 


H 

X 

X 

X 



L 

H 

X 

L 

X 

X 



L 

H 

X 

H 

X 

X 



H 

L 

X 

X 

L 

X 



H 

L 

X 

X 

H 

X 



H 

H 

X 

X 

X 

L 

^Bj^B 


H 

H 

X 

X 

X 

H 


H 


Address inputs A and B are common to both sections 
H = High Level, L = Low Level, X = Don’t Care, Z = High Impedance 


TL/F/6215-1 

Order Number DM54ALS253J, DM74ALS253M or 
DM74ALS253N 

See NS Package Number J16A, M16A or N16A 
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Absolute Maximum Ratings 

Note: The “Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

DM54ALS253 

DM74ALS253 

Units 

Min 

Nom 

Max 

Min 

Nom 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.5 

5 

5.5 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

VlL 

Low Level Input Voltage 



0.7 



0.8 

V 

lOH 

High Level Output Current 



-1 



-2.6 

mA 

lOL 

Low Level Output Current 



12 



24 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage, Vcc 7V 

Input Voltage 7V 

Voltage Applied to Disabled Output 5.5V 

Operating Free Air Temperature Range 
DM54ALS - 55‘'C to + 1 25‘‘C 

DM74ALS 0'’Cto+70°C 

Storage T emperature Range - 65°C to + 1 50°C 

Recommended Operating Conditions 


Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, = 25°C. 


Symbol 

Parameter 

Conditions 

Min 

Typ 

Max 

Units 

V|K 

Input Clamp Voltage 

Vcc = 4.5V, l|N = -18 mA 



-1.5 

V 

VOH 

High Level Output 

Voltage 

Vcc = 4.5V, loH = Max 

2.4 

3.2 


V 

lOH = 400 fiA, Vcc = 4.5V to 5.5V 

C\J 

I 

o 

o 

> 



V 

VoL 

Low Level Output 

Voltage 

Vcc = 4.5V 

54/74ALS 

Iql = 12 mA 


0.25 

0.4 

B 

74ALS 
lOL = 24 mA 


0.35 


B 

l| 

Input Current at 

Max Input Voltage 

Vcc = 5.5V, V|N = 7V 



0.1 

mA 

l|H 

High Level Input Current 

Vcc = 5.5V, V|N = 2.7V 



20 

juA 

l|L 

Low Level Input Current 

Vcc = 5.5V, V(N = 0.4V 



-0.1 

mA 

lo 

Output Drive Current 

Vcc = 5.5V, VouT = 2.25V 

-30 


-112 

mA 

Iqzh 

Off-State Output 

Current, High Bias 

Vcc = 5.5V, VouT = 2.7V 



20 

juA 

Iqzl 

Off-State Output 

Current, Low Bias 

Vcc = 5.5V, Vqut = 0.4V 



-20 

jaA 

■cc 

Supply Current 

Vcc = 5.5V 

Output High 


6.5 

12 

mA 

Output Low 


6.5 

12 

Output Disabled 



14 
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Switching Characteristics 

over recommended operating free air temperature range (Note 1). All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol 

Parameter 

From (Input) 
To (Output) 

Conditions 

DM54ALS253 

DM74ALS253 

Units 

Min 

Max 

Min 

Max 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Select to Y 

Vcc = 4.5V to 5.5V 
Cl = 50 pF 

Rl = soon 

5 

30 

5 

21 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Select to Y 

5 

27 

5 

21 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Data to Y 

2 

15 

2 

10 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Data to Y 

3 

18 

3 

14 

ns 

tpZH 

Output Enable Time 
to High Level Output 

Output Control 
toY 

3 

20 

3 

14 

ns 

tpZL 

Output Enable Time 
to Low Level Output 

Output Control 
toY 

2 

19 

4 

16 

ns 

tpHZ 

Output Disable Time 
from High Level Output 

Output Control 
toY 

2 

12 

2 

10 

ns 

tpLZ 

Output Disable Time 
from Low Level Output 

Output Control 
toY 

2 

18 

2 

14 

ns 


Note 1: See Section 1 for test waveforms and output load. 


Logic Diagram 
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National 

Semiconductor 

Corporation 


DM54ALS/DM74ALS257, 258 TRI-STATE® 
Quad 1-of-2-Line Data Selectors/Multiplexers 


General Description 

These data selectors/multiplexers contain inverters and 
drivers to suppiy fuli on-chip data selection to the four TRI- 
STATE outputs that can interface directly with data lines of 
bus-organized systems. A 4-bit word selected from one of 
two sources is routed to the four outputs. The ALS257 pre- 
sents true data whereas the ALS258 presents inverted data 
to minimize propagation delay time. 

This TRI-STATE output feature means that n-bit (paralleled) 
data selectors with up to 258 sources can be implemented 
for data buses. It also permits the use of standard TTL reg- 
isters for data retention throughout the system. 


Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, Ion-implanted Schottky TTL 
process 

■ Functionally and pin for pin compatible with Schottky 
and low power Schottky TTL counterpart 

■ Improved AC performance over Schottky and low pow- 
er Schottky counterparts 

■ TRI-STATE buffer-type outputs drive bus lines directly 

■ Expand any data input point 

■ Multiplex dual data buses 

■ General four functions of two variables (one variable is 
common) 

■ Source programmable counters 


Connection Diagram 


Dual-ln-Llne Package 

OUTPUT OUTPUT INPUTS OUTPUT 

Vcc CONTROL 4A 4B 4Y 3 a"^~3B 3Y 

, lie |is |i4 |i3 |i2 iii |io la 


G 4A 4B 4Y 3A 3B 


1A IB 1Y 2A 2B 2Y 


1B 1Y 2A 
^ OUTPUT ^ 


2B 2Y GND 
ZT' OUTPUT 


Function Tabie 


Order Number DM54ALS257J, DM54ALS258J, 
DM74ALS257M, DM74ALS258M, DM74ALS257N, DM74ALS258N 
See NS Package Number J16A, M16A or N16A 


select 

Control 


Output Y 


B ALS257 ASL258 


■HI 


H = High Level, L = Low Level, X = Don’t Care 
Z = High Impedance (off) 
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Absolute Maximum Ratings 

If Military/ Aerospace specified devices are required, Note: The 
contact the National Semiconductor Sales Office/ beyond w, 
Distributors for availability and specifications. teed. The 

Supply Voltage 7V parametric 

InputVoltage 7V 

Voltage Applied to Disabled Output 5.5V condit 

Operating Free Air Temperature Range 
DM54ALS - 55°C to + 1 25'C 

DM74ALS 0°Cto+70°C 

Storage Temperature Range -65°C to + 150‘’C 

Recommended Operating Conditions 


DM54ALS257, 258 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

lOH 

High Level Output Current 

Iql 

Low Level Output Current 

Ta 

Free Air Operating Temperature 



Nom 

Max 

5 

5.5 


DM74ALS257, 258 


Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, T^ = 25°C. 


Symbol 


V|K 


Vqh 


Parameter 


Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current at Max 
Input Voltage 


High Level Input Current 


Low Level Input Current 


Output Drive Current 


Off-State Output 
Current, High Level 
Voltage Applied 


Off-State Output 
Current, Low Level 
Voltage Applied 


Supply 

Current 


Conditions 


Vcc = 4.5V, l| = -18 mA 


Max 

Units 

-1.5 

V 


Vcc “ 4.5V 
V|L = Max 


Iqh = ~0-4 mA 


Vcc = 4.5V 
V|H = 2V 


54ALS 

•oh = “1 tiA 


74ALS 

Iqh — —2.6 mA 


54/74ALS 


2. 


Vcc ~ 2 


54/74ALS 
Iql = 12 mA 


74ALS 
Iql = 24 mA 


Vcc = 5.5V. V|H = 7V 


Vcc = 5.5V. V|H = 2.7V 


Vcc = 5.5V, V|L = 0.4V 


Vcc = 5.5V. Vo = 2.25V 


Vcc = 5.5V, V|H = 2V 
Vo = 2.7V 


Vcc = 5.5V, V|H = 2V 
Vo = 0.4V 


ALS257 


ALS258 


ALS257 


ALS258 


ALS257 


ALS258 


Vcc = 5.5V 
Outputs Open 


Outputs High 


Outputs Low 


Outputs Disabled 


Supply 

Current 
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’ALS257 Switching Characteristics over recommended operating free air temperature range (Note 1) 


Symbol 

Parameter 

tpLH 

Propagation Delay Time 
Low to High Level Output 

tpHL 

Propagation Delay Time 
High to Low Level Output 

tPLH 

Propagation Delay Time 
Low to High Level Output 

tpHL 

Propagation Delay Time 
High to Low Level Output 

tZH 

Output Enable Time 
to High Level 

tZL 

Output Enable Time 
to Low Level 

tHZ 

Output Disable Time 
from High Level 

tLZ 

Output Disable Time 
from Low Level 



From 

To 

Data 

Any 

Y 

Data 

Any 

Y 

Select 

Any 

Y 

Select 

Any 

Y 

Output 

Control 

Any 

Y 

Output 

Control 

Any 

Y 

Output 

Control 

Any 

Y 

Output 

Control 

Any 

Y 


DM54ALS257 


Max 



’ALS258 Switching Characteristics over recommended operating free air temperature range (Note 1) 


Conditions 


Symbol 

Parameter 

tpLH 

Propagation Delay Time 
Low to High Level Output 

tPHL 

Propagation Delay Time 
High to Low Level Output 

tpLH 

Propagation Delay Time 
Low to High Level Output 

tpHL 

Propagation Delay Time 
High to Low Level Output 

tZH 

Output Enable Time 
to High Level 

tZL 

Output Enable Time 
to Low Level 

tHZ 

Output Disable Time 
from High Level 

tLZ 

Output Disable Time 
from Low Level 



From 

To 

DM54ALS258 

DM74ALS258 

Units 



Min 

Max 

Min 

Max 


Data 

Any 

Y 

1 

12 

2 

8 

ns 

Data 

Any 

Y 

2 

9 

2 

a 

ns 

Select 

Any 

Y 

3 

28 

3 

20 

ns 

Select 

Any 

Y 

8 

25 

5 

25 

ns 

Output 

Control 

Any 

Y 

5 

20 

5 

18 

ns 

Output 

Control 

Any 

Y 

5 

21 

5 

18 

ns 

Output 

Control 

Any 

Y 

2 

12 

2 

10 

ns 

Output 

Control 

Any 

Y 

3 

37 

3 

18 

ns 
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DM54ALS273/DM74ALS273 




National 

Semiconductor 

Corporation 


DM54ALS273/DM74ALS273 
Octal D-Type Edge-Triggered 


General Description 

These monolithic, positive-edge-triggered flip-flops utilize 
TTL circuitry to implement D-type flip-flop logic \«ith a direct 
clear input. 

Information at the D inputs meeting the setup requirements 
is transferred to the Q outputs on the positive-going edge of 
the clock pulse. Clock triggering occurs at a particular volt- 
age level and is not directly related to the transition time of 
the positive-going pulse. When the clock input is at either 
the high or low level, the D input signal has no effect at the 
output. 


Flip-Flops with Clear 

Features 

■ Switching specifications at 50 pF 

B Switching specifications guaranteed over full tempera- 
ture and Vcc range 

B Buffer-type outputs and improved AC offer significant 
advantage over ’LS273. 

B Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

B Functionally and pin-for-pin compatible with ’LS273. 


Connection Diagram 


Dual-ln-Llne Package 


Vcc Q8 D8 07 Q7 Q6 06 05 05 CLOCK 



CLEAR Q1 01 02 02 03 03 04 04 GND 

TL/F/6216-1 


Order Number DM54ALS273J, DM74ALS273WM or DM74ALS273N 
See NS Package Number J20A, M20B or N20A 
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Absolute Maximum Ratings 

If Military /Aerospace specified devices are required, Note: The "Absolute Maximum Ratings” are those values 

contact the National Semiconductor Sales Office/ beyond which the safety of the device cannot be guaran- 

Distributors for avaiiabiiity and specifications. teed. The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the “Electrical Characteristics” 

Input Voltaae 7V guaranteed at the absolute maximum ratings. 

^ . The “Recommended Operating Conditions" table will define 

Operating Free Air Temperature Range conditions for actual device operation. 

DM54ALS - 55°C to + 1 25°C 

DM74ALS 0°Cto+70“C 

Storage Temperature Range -65°C to -t- 1 50°C 

Recommended Operating Conditions 

Symbol 

Parameter 

DM54ALS273 

DM74ALS273 

Units 

Min 

Nom 

Max 

Min 

Nom 

Max 

Vcc 

Supply Voltage 


5 

5.5 

4.5 

5 

5.5 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.7 



0.8 

V 

lOH 

High Level Output Current 



-1 



-2.6 

mA 

lOL 

Low Level Output Current 



12 



24 

mA 

fcLK 

Clock Frequency 

0 


30 

0 


35 

MHz 

tW(CLK) 

Width of Clock Pulse 

High 

16.5 



14 



ns 

Low 

16.5 



14 



ns 

tw 

Width of Clear Pulse 

Low 

10 



10 



ns 

tsu 

Data Setup Time 


lot 



lOt 



ns 


Clear Inactive 

15T 



15t 



tH 

Data Hold Time 

ot 



Ot 



ns 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

“C 

The ( t ) arrow indicates the positive edge of the Clock is used for reference. 

Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 

Symbol 

Parameter 

Conditions 

Min 

Typ 

Max 

Units 

V|K 

Input Clamp Voltage 

Vcc = 4.5V. I| = -18 mA 



-1.5 

V 

VoH 

High Level Output 

Voltage 

< < 

54ALS 

Iqh = - 1 mA 

2.4 

3.2 


V 

74ALS 

Iqh — ~2.6 mA 

2.4 

3.3 


V 

Iqh = -400 p,A 

54/74ALS 

< 

o 

o 

1 

IVJ 



V 

VoL 

Low Level Output 

Voltage 

Vcc = 4.5V 

V|H = 2V 

54/74ALS 

Iql = 12 mA 


0.25 

0.4 

V 

74ALS 

Iql = 24 mA 


0.35 

0.5 

V 

l| 

Input Current @ Max. 

Input Voltage 

Vcc = 5.5V, V|H = 7V 



0.1 

mA 

l|H 

High Level Input Current 

Vcc = 5.5V, V|H = 2.7V 



20 

p,A 

l|L 

Low Level Input Current 

Vcc = 5.5V, ViL = 0.4V 



-0.2 

mA 

>0 

Output Drive Current 

Vcc = 5.5V 

Vo = 2.25V 

-30 


-112 

mA 

icc 

Supply Current 

Vcc = 5.5V 
Outputs Open 

Outputs High 


11 

20 

mA 

Outputs Low 


19 

29 

mA 
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Switching Characteristics over recommended operating free air temperature range (Note 1). 


Symbol 

Parameter 

Conditions 

From 

To 

DM54ALS273 

DM74ALS273 

Units 

Min 

Max 

Min 

Max 

fMAX 

Maximum Clock Frequency 

Vcc = 4.5V to 5.5V 

Rl = soon 

Cl = 50 pF 



30 


35 


MHz 

tpHL 

Propagation Delay Time 

High to Low Level Output 

Clear 

Any Q 

a 

24 

a 

18 

ns 

tpLH 

Propagation Delay Time 

Low to High Level Output 

Clock 

Any Q 

2 

20 

2 

12 

ns 

tpHL 

Propagation Delay Time 

High to Low Level Output 

Clock 

Any Q 

3 

17 

3 

15 

ns 


Note 1: See Section 1 for test waveforms and output load. 


Function Table (Each Flip-Flop) 


Inputs 

Output 

Q 

Clear 

Clock 

D 

L 

X 

X 

L 

H 

T 

H 

H 

H 

T 

L 

L 

H 

L 

X 

Qo 

L = Low State, H 

= High State, X = 

Don’t Care 



t = Positive Edge Transition, Qq = Previous Condition of Q 
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DM54ALS352/DM74ALS352 


National PRELIMINARY 

Semiconductor 
Corporation 

DM54ALS352/DM74ALS352 Dual 1 of 4 Line 
Data Selector/Multiplexer 

General Description 

This Data Selector/ Multiplexer contains full on-chip decod- 
ing to select one-of-four data sources as a result of a unique 
two-bit binary code at the Select inputs. Each of the two 
Data Selector/Multiplexer circuits have their own separate 
Data and Strobe inputs and an inverting output buffer. The 
Strobe inputs, when at the high levei, disable their associat- 
ed data inputs and force the corresponding output to the 
high state. The Select input buffers incorporate internal 
overlap features to ensure that select input changes do not 
cause invalid output transients. 

Connection Diagram 

Dual-ln-Line Package 


STROBE A data INPUTS OUTPUT 

Vcc 20 SELECT. ■ s 2Y 



Order Number DM54ALS352J, DM74ALS352M, or DM74ALS352N 
See NS Package Number J16A, M16A or N16A 


Function Table 


Select 

Inputs 

Data Inputs 

Strobe 

Output 

B 

A 

CO 

Cl 

C2 

C3 

G 

Y 

X 

X 

X 

X 

X 

X 

H 

H 

L 

L 

L 

X 

X 

X 

L 

H 

L 

L 

H 

X 

X 

X 

L 

L 

L 

H 

X 

L 

X 

X 

L 

H 

L 

H 

X 

H 

X 

X 

L 

L 

H 

L 

X 

X 

L 

X 

L 

H 

H 

L 

X 

X 

H 

X 

L 

L 

H 

H 

X 

X 

X 

L 

L 

H 

H 

H 

X 

X 

X 

H 

L 

L 


Select inputs A and B are common to both sections 
H = High Level, L = Low Level, X = Don’t Care 


Features 

B Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

B Switching performance is guaranteed over fuli tempera- 
ture and Vcc supply range 

B Pin and functional compatible with the LS family coun- 
terpart 

B Improved output transient handling capability 
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Absolute Maximum Ratings 

if Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54ALS - 55-0 to + 1 25°C 

DM74ALS 0°Cto+70'’C 

Storage T emperature Range - 65°C to + 1 50°C 

Recommended Operating Conditions 


Note; The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

Iqh 

High Level Output Current 

Iql 

Low Level Output Current 

Ta 

Free Air Operating Temperature 



DM54ALS352 

Norn 

5 


DM74ALS352 


Max 

Min Norn 

Max 

5.5 

4.5 5 

5.5 


2 


0.7 


0.8 

-1 


-2.6 

12 


24 

125 

0 

70 


Eiectrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25° 


Symbol 


V|K Input Clamp Voltage 


Vqh High Level Output 
Voltage 


Low Level Output 
Voltage 



Conditions 

Vcc ~ 4.5V, l|N = —18 mA 
Vcc = 4.5V, Iqh = Max 


Iqh = -400 fiA, Vcc = 4.5V to 5.5V 
Vcc = 4.5V 


Vcc = 5.5V, V|N = 7V 


Max Units 


2.4 

Vcc ~ 2 


Input Current at 
Max Input Voltage 


High Level Input Current Vcc = 5.5V, V|n = 2.7V 


Low Level Input Current Vcc = 5.5V, Vin = 0.4V 


Output Drive Current Vcc = 5.5V, VouT = 2.25V 
Supply Current Vcc = 5.5V (Note 1) 


Note 1: Icc is measured with data and select inputs at 4.5V, G inputs grounded and outputs open. 


54/74ALS 

Iql = 12 mA 

0.4 

V 

0.35 

lOL = 24 mA 

0.5 

V 


0.1 

mA 


20 

jliA 


-0.1 

mA 

-30 

-112 

mA 

6.5 

10 

mA 
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National 

Semiconductor 

Corporation 


DM54ALS353/DM74ALS353 TRI-STATE® Dual 
1 of 4 Line Data Selector/Multiplexer 


General Description 

This Data Selector/Multiplexer contains full on-chip decod- 
ing to select one-of-four data sources as a result of a unique 
two-bit binary code at the Select inputs. Each of the two 
Data Selector/Multiplexer circuits have their own separate 
Data and Output Control inputs and an inverting TRI-STATE 
output buffer. The Output Control inputs, when at the high 
level, place the corresponding output in the high impedance 
Off state. In order to prevent bus access conflicts, output 
disable times are shorter than output enable times. The Se- 
lect input buffers incorporate internal overlap features to en- 
sure that select input changes do not cause invalid output 
transients. 


Features 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Switching performance is guaranteed over full tempera- 
ture and Vcc supply range 

■ Pin and functional compatible with LS family counter- 
part 

■ Improved output transient handling capability 

■ Output control circuitry incorporates power-up TRI- 
STATE feature 


Connection Diagram 


Dual-ln-Line Package 

OUTPUT 

CONTROL A DATA INPUTS OUTPUT 


Vcc 20 SELECT ■ 2Y 



10 


TL/F/6219-1 

Order Number DM54ALS353J or DM74ALS353M, N 
See NS Package Number J16A, M16A or N16A 

Function Tabie 


Select 

Inputs 

Data Inputs 

Output 

Control 

Output 

B 

A 

CO 

Cl 

C2 

C3 

G 

Y 

X 

X 

X 

X 

X 

X 

H 

Z 

L 

L 

L 

X 

X 

X 

L 

H 

L 

L 

H 

X 

X 

X 

L 

L 

L 

H 

X 

L 

X 

X 

L 

H 

L 

H 

X 

H 

X 

X 

L 

L 

H 

L 

X 

X 

L 

X 

L 

H 

H 

L 

X 

X 

H 

X 

L 

L 

H 

H 

X 

X 

X 

L 

L 

H 

H 

H 

X 

X 

X 

H 

L 

L 


Address inputs A and B are common to both sections 
H = High Levei, L = Low Level, X = Don’t Care 
Z = High impedance State 
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DM54ALS353/DM74ALS353 


Absolute Maximum Ratings 

Note: The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

DM54ALS353 

DM74ALS353 

— 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.5 

5 

5.5 

V 

V,H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.7 



0.8 

V 

lOH 

High Level Output Current 



-1 



-2.6 

mA 

lOL 

Low Level Output Current 



12 



24 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

“C 


Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol 

Parameter 

Conditions 

Min 

Typ 

Max 

Units 

V|K 

Input Clamp Voltage 

Vcc = 4.5V, l|N = —18 mA 



-1.5 

V 

VOH 

High Level Output 

Voltage 

Vcc = 4.5V, Iqh = Max 

cvi 

3.2 


B 

Iqh — —400 (nA, Vcc ~ 4.5V to 5.5V 

< 

o 

o 

I 

ro 




Vql 

Low Level Output 

Voltage 

Vcc = 4.5V 

54ALS/74ALS 
•oL == 12 mA 


0.25 

0.4 

V 

74ALS 

Iql = 24 mA 


0.35 

0.5 

D 

ll 

Input Current at 

Max Input Voltage 

Vcc = 5.5V, ViN = 7V 



0.1 

mA 

l|H 

High Level Input Current 

Vcc = 5.5V, V,N = 2.7V 



20 

liA 

l|L 

Low Level Input Current 

Vcc = 5.5V, V|N = 0.4V 



-0.1 

mA 

>0 

Output Drive Current 

Vcc = 5.5V, VouT = 2.25V 

-30 


-112 

mA 

bZH 

Off-State Output 

Current, High Bias 

Vcc = 5.5V, VouT = 2.7V 



20 

fiA 

bZH 

Off-State Output 

Current, Low Bias 

Vcc = 5.5V, Vqut = 0-4V 


■ 

-20 

jiA 

Icc 

Supply Current 

Vcc = 5.5V 

All Inputs at 4.5V 


8 

13 

mA 

All Inputs at GND 


I 

7 

12 


If Military/ Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Voltage Applied to Disabled Output 5.5V 

Operating Free Air Temperature Range 
DM54ALS - 55°C to + 1 25*C 

DM74ALS 0''Cto+70°C 

Storage Temperature Range -65°C to + tSO^C 

Recommended Operating Conditions 


2-162 
























































Switching Characteristics over recommended operating free air temperature range (Note 1) 


Symbol 

Parameter 

From 

To 

Conditions 

DM54ALS353 

DM74ALS353 

Units 

Min 

Max 

Min 

Max 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Select 


Vcc = 4.5V to 5.5V 
Cl = 50 pF 

Rl = 500fi 

5 

32 

5 

24 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

5 

24 

5 

21 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Data 

4 

24 

4 

18 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

3 

15 

3 

13 

ns 

tZH 

Output Enable Time 
to High Level Output 

Output 

Control 

3 

18 

3 

13 

ns 

tZL 

Output Enable Time 
to Low Level Output 

3 

20 

2 

16 

ns 

tHZ 

Output Disable Time 
from High Level Output 

2 

12 

2 

10 

ns 

tLZ 

Output Disable Time 
from Low Level Output 

2 

22 

2 

14 

ns 


Note 1: See Section 1 for test waveforms and output load. 


Logic Diagram 
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National 

Semiconductor 

Corporation 


DM54ALS373/DM74ALS373 Octal 
D-Type TRI-STATE® Transparent Latches 


General Description 

These 8-bit registers feature totem-pole TRI-STATE outputs 
designed specifically for driving highly-capacitive or relative- 
ly low-impedance loads. The high-impedance state and in- 
creased high-logic-level drive provide these registers with 
the capability of being connected directly to and driving the 
bus lines in a bus-organized system without need for inter- 
face or pull-up components. They are particularly attractive 
for implementing buffer registers, I/O ports, bidirectional 
bus drivers, and working registers. 

The eight latches of the ALS373 are transparent D-type 
latches. While the enable (G) is high the Q outputs will fol- 
low the data (D) inputs. When the enable is taken low the 
output will be latched at the level of the data that was set 
up. 

A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high-impedance state. In the high-impedance 


state the outputs neither load nor drive the bus lines signifi- 
cantly. 

The output control does not affect the internal operation of 
the latches. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Functionally and pin for pin compatible with LS TTL 
counterpart 

■ Improved AC performance over LS373 at approximately 
half the power 

■ TRI-STATE buffer-type outputs drive bus lines directly 


Connection Diagram 


Vcc 


Dual-ln-Line Package 


7D 7Q 6Q 6D 



OUTPUT 10 
CONTROL 


Order Number DM54ALS373J, DM74ALS373WM or DM74ALS373N 
See NS Package Number J20A, M20B or N20A 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Voltage Applied to Disabled Output 5.5V 

Operating Free Air Temperature Range 
DM54ALS - 55°C to + 1 25°C 

DM74ALS O-C to + 70'‘C 

Storage Temperature Range -65°C to + 1 50°C 

Recommended Operating Conditions 


Note: The ‘‘Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 


Vcc 

Supply Voltage 


V|H 

High Level Input Voltage 


V|L 

Low Level Input Voltage 


■oh 

High Level Output Current 


Iql 

Low Level Output Current 


tw 

Width of Enable Pulse, High 

1 or Low 

tsu 

Data Setup Time 


tH 

Data Hold Time 


Ta 

Free Air Operating Temperj 

iture 



D M54ALS373 

Norn 

5 


DM74ALS373 

Nom 

5 


10 



10 

lOi 



104 , 

7i 



7i 

-55 


125 

0 


The ( 4. ) arrow indicates the negative edge of the enable is used for reference. 

Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol 


V|K 


VOH 


Parameter 


Input Clamp Voltage 


High Level Output 
Voltage 


Conditions 

Vcc = 4.5V, l| = -18 mA 


Vcc = 4.5V 
V|L = VitMax 


54ALS 

Iqh = - 1 mA 
74ALS 

Iqh — —2.6 mA 
54/74ALS 




Low Level Output 
Voltage 


Input Current at Max 
Input Voltage 


High Level Input Current 


Low Level Input Current 


Output Drive Current 


Off-State Output Current 
High Level Voltage Applied 


Off-State Output Current 
Low Level Voltage Applied 


Supply Current 


Vcc = 4.5V 
V|H = 2V 


Vcc = 5.5V. V|H = 7V 


Vcc = 5.5V, V|L = 0.4V 
Vcc = 5.5V 


Vcc = 5.5V, V|H = 2 V 
Vo = 2.7V 


Vcc = 5.5V. V|H = 2V 
Vo = 0.4V 


Vcc = 5.5V J 

Outputs Open , 


54/74ALS 

Iql = 12 mA 


0.25 

0.4 

V 

74ALS 

Iql = 24 mA 


0.35 

0.5 

V 




0.1 

mA 

f 



20 

ju,A 

f 



-0.1 

mA 

54/74ALS 

Vo = 2.25V 

-30 


-112 

mA 




20 

jxA 




-20 

jliA 

Outputs High 


g 

16 

mA 

Outputs Low 


16 

25 

mA 

Outputs Disabled 


17 

27 

mA 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 


Conditions 


Symbol 

Parameter 

tPLH 

Propagation Deiay Time 
Low to High Level Output 

tPHL 

Propagation Delay Time 
High to Low Level Output 

^PLH 

Propagation Delay Time 
Low to High Level Output 

tPHL 

Propagation Delay Time 
High to Low Level Output 

tpZH 

Output Enable Time 
to High Level Output 

tpZL 

Output Enable Time 
to Low Level Output 

tpHZ 

Output Disable Time 
from High Level Output 

tPLZ 

Output Disable Time 
from Low Level Output 



Note 1; See Section 1 for test waveforms and output load. 

Function Table 



Enable 

G 

D 

Output 

Q 

H 

H 

H 

H 

L 

L 

L 

X 

Qo 

X 

X 

z 


From 

To 

I DM54ALS373 | 

1 DM74ALS373 { 

Units 



Min 

Max 

Min 

Max 


Data 

Any Q 

2 

17 

2 

12 

ns 

Data 

Any Q 

1 

19 

■ 

16 

ns 

Enable 

Any Q 

6 

29 

6 

22 

ns 

Enable 

Any Q 

1 

27 

7 

23 

ns 

Output 

Control 

Any Q 

3 

33 

6 

18 

ns 

Output 

Control 

Any Q 

3 

24 

5 

20 

ns 

Output 

Control 

Any Q 

2 

24 

2 

10 

ns 

Output 

Control 

Any Q 

2 

16 

2 

12 

ns 



L = Low State, H = High State, X = Don’t Care 
Z = High Impedance State 
Qo = Previous Condition of Q 
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National 

Semiconductor 

Corporation 


DM54ALS374/DM74ALS374 Octal TRI-STATE' 
D-Type-Edge-Triggered Flip-Flops 


General Description 

These 8-bit registers feature totem-pole TRI-STATE outputs 
designed specifically for driving highly-capacitive or relative- 
ly low-impedance loads. The high-impedance state and in- 
creased high-logic-level drive provide these registers with 
the capability of being connected directly to and driving the 
bus lines in a bus-organized system without need for inter- 
face or pull-up components. They are particularly attractive 
for implementing buffer registers, I/O ports, bidirectional 
bus drivers, and working registers. 

The eight flip-flops of the ALS374 are edge-triggered D-type 
flip-flops. On the positive transition of the clock, the Q out- 
puts will be set to the logic states that were set up at the D 
inputs. 

A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high-impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines signifi- 
cantly. 


The output control does not affect the internal operation of 

the flip-flops. That is, the old data can be retained or new 

data can be entered even while the outputs are off. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Functionally and pin-for-pin compatible with LS TTL 
counterpart 

■ Improved AC performance over LS374 at approximately 
half the power 

■ TRI-STATE buffer-type outputs drive bus lines directly 


Connection Diagram 


Dual-ln-Line Package 


Vcc 80 


50 CLOCK 



OUTPUT IQ 
CONTROL 



40 GND 


Order Number DM54ALS374J, DM74ALS374WM or DM74ALS374N 
See NS Package Number J20A, M20B or N20A 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Saies Office/ 
Distributors for availabiiity and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Voltage Applied to Disabled Output 5.5V 

Operating Free Air Temperature Range 
DM54ALS -55°Cto +125°C 

DM74ALS 0'’Cto+70°C 

Storage T emperature Range - 65°C to + 1 50°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 



DM54ALS374 


DM74ALS374 



Supply Voltage 


High Level Input Voltage 


Low Level Input Voltage 


High Level Output Current 


Low Level Output Current 


Clock Frequency 


Width of Clock Pulse 


Nom 

Max 

5 

5.5 


High 

16.5 

Low 

16.5 



Data Setup Time 


Data Hold Time 


Free Air Operating Temperature 


Tha ( t ) arrow indicates the positive edge of the Clock is used for reference. 

Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol 


V|K 


VoH 




Parameter 


Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current @ Max. 
Input Voltage 


High Level Input Current 


Low Level Input Current 


Output Drive Current 


Off-State Output Current, 
High Level Voltage Applied 


Off-State Output Current, 
Low Level Voltage Applied 


Supply Current 


Conditions 


Vcc = 4.5V, l| = -18 mA 


Vcc = 4.5V lOH = Max 


loH=-400fi,A 54/74ALS 

Vcc = 4.5V to 5.5V 


Vcc = 4.5V 
V|H = 2V 


54/74ALS 
Iql = 12 mA 


74ALS 
Iql = 24 mA 


Vcc = 5.5V, V|H = 7V 


Vcc = 5.5V, ViH = 2.7V 


Vcc = 5.5V, V|L = 0.4V 


Vcc = 5.5V 54/74ALS 

Vo = 2.25V 


Vcc = 5.5V, V|H = 2V 
Vo = 2.7V 


Vcc = 5.5V, V|H = 2V 
Vo = 0.4V 


Vcc = 5.5V Outputs High 

Outputs Open Outputs Low 

Outputs Disabled 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 


Symbol 

Parameter 

fMAX 

Maximum Ciock Frequency 

tpLH 

Propagation Delay Time 

Low to High Level Output 

tPHL 

Propagation Delay Time 

High to Low Level Output 

tpZH 

Output Enable Time 
to High Level Output 

tpZL 

Output Enable Time 
to Low Level Output 

tPHZ 

Output Disable Time 
from High Level Output 

tpLZ 

Output Disable Time 
from Low Level Output 



Rl = 500fl 
Cl = 50 pF 


Output Any Q 
Control 


Output Any Q 
Control 


Output Any Q 
Control 


Output Any Q 
Control 


DM54ALS374 

DM74ALS374 

Min 

Max 

Min 

Max 

30 


35 


3 

21 

3 

12 

5 

19 

5 

16 

5 

27 

5 

17 

6 

23 

■ 

18 

2 

12 

2 

10 

3 

33 

3 

18 


Note 1: See Section 1 for test waveforms and output load. 

Function Table 



L = Low State, H = High State, X = Don’t Care 
t = Positive Edge Transition 
Z = High Impedance State 
Qo = Previous Condition of Q 
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DM54ALS390/DM74ALS390 



Nah'onai 

Semiconductor 

Corporation 


PRELIMINARY 


DM54ALS390/DM74ALS390 Dual 4-Bit Decade Counters 


General Description 

Each of these monolithic counters contains eight master- 
slave flip-flops and additional gating to implement two inde- 
pendent four bit counters in a single package. 

To use their maximum count length, the B Input is connect- 
ed to the QA output. The input count pulses are applied to 
input A and the outputs are as described in the appropriate 
truth table. A symmetrical divide-by-ten count can be ob- 
tained by connecting the QD output to the A input and ap- 
plying the input count to the B input. 


Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-lsolated, ion-implanted Schottky TTL 
process 

■ Individual clocks for A and B flip-flops provide dual di- 
vide-by-2 and divide-by-5 counters 

■ Direct clear for each 4-bit counter 


Connection Diagram 



TL/F/9169-1 

Order Number DM54ALS390J, DM74ALS390M or 
DM74ALS390N 

See NS Package Number J16A, M16A or N16A 


Function Tables 

BCD Count Sequence 
(See Note 2) 


Count 

Output 

QD 

QC 

QB 

QA 

0 

L 

L 

L 

L 

1 

L 

L 

L 

H 

2 

L 

L 

H 

L 

3 

L 

L 

H 

H 

4 

L 

H 

L 

L 

5 

L 

H 

L 

H 

6 

L 

H 

H 

L 

7 

L 

H 

H 

H 

8 

H 

L 

L 

L 

9 

H 

L 

L 

H 


Bi-Quinary (5-2) 
(See Note 3) 


Count 

Output 

QA 

QD 

QC 

QB 

0 

L 

L 

L 

L 

1 

L 

L 

L 

H 

2 

L 

L 

H 

L 

3 

L 

L 

H 

H 

4 

L 

H 

L 

L 

5 

H 

L 

L 

L 

6 

H 

L 

L 

H 

7 

H 

L 

H 

L 

8 

H 

L 

H 

H 

9 

H 

H 

L 

L 


Note 2: Output QA is connected to input B for BCD count 
Note 3: Output QD is connected to input A for bi-quinary count 
H = High Logic Level, L = Low Logic Level 


This document contains information on a product under development. NSC reserves the right to change or discontinue this product without notice. 
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Absolute Maximum Rating 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for avaiiabiiity and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54ALS - 55°C to + 1 25°C 

DM74ALS 0°Cto+70‘’C 

Storage T emperature Range - 65°C to + 1 50°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 


Vcc 

Supply Voltage 


V|H 

High Level Input Voltage 


V|L 

Low Level Input Voltage 


Iqh 

High Level Output Current 


Iql 

Low Level Output Current 


fcOUNT 

Count Frequency 

A Inpi 

jt 



B Inpi 

jt 

tw 

Pulse Width 

A Inpi 

Jt High 



A Inpi 

Jt Low 



B Inpi 

Jt High 



Clear 

High 

tsu 

Clear Inactive-State Setup Ti 

me 

Ta 

Free Air Operating Temperat 

ure 



Electrical Characteristics over recommended free air temperature range 


Symbol 


Vic 


Vqh 


VoL 



Parameter 


Input Clamp Voltage 


High Level Output Voltage 


Low Level Output 
Voltage 


Input Current at Max, V| = 7V 
Input Voltage 


High Level Input 
Current 


Low Level Input 
Current 


Output Drive Current 
(B Bus Ports Only) 


Supply Current 


Vcc ~ Min 


Vcc = Max, V| = 7V 

Vcc = Max, V| = 2.7V 

Vcc = Max, V| = 0.4V 

Vcc = Max, Vo = 2.25V 


Vcc = Max (Note 1) 


litions 

Min 

Typ 

Max 

Units 




-1.5 

V 

= —0.4 mA 

CM 

I 

o 

o 

> 



V 

54/74ALS 

Iql = 4 mA 


0.25 

0.4 

V 

74ALS 

Iql = 8 rnA 


0.35 

0.5 


Clear 



100 


Input A 



200 

/xA 

Input B 



300 


Clear 



20 


Input A 



40 

jaA 

Input B 



60 


Clear 



-100 


Input A 



-200 

jliA 

Input B 



-300 



-30 


-112 

mA 





mA 
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Switching Characteristics over recommended operating free air temperature range 


Symbol 

Parameter 

Conditions 

From (Input) 

DM54ALS390 

DM74ALS390 

Units 

To (Output) 

Min 

Max 

Min 

Max 

^max 

Maximum Clock Frequency 

Vcc = 4.5 to 5.5V. 

AtoQA 





MHz 



Rl = 500, n 

Cl = 50 pF 

Ta = Min to Max 
(Note 2) 

Bto OB 





tpLH 

Propagation Delay Time 

Low to High Level Output 

AtoQA 





ns 

tpHL 

Propagation Delay Time 

High to Low Level Output 

A to QA 





ns 

tpLH 

Propagation Delay Time 

Low to High Level Output 


A to QC 





ns 

tpHL 

Propagation Delay Time 

High to Low Level Output 


A to QC 





ns 

tpLH 

Propagation Delay Time 

Low to High Level Output 


Bto OB 





ns 

tpHL 

Propagation Delay Time 

High to Low Level Output 


BtoQB 





ns 

tpLH 

Propagation Delay Time 

Low to High Level Output 


BtoQC 





ns 

tpHL 

Propagation Delay Time 

High to Low Level Output 


Bto QC 





ns 

tpLH 

Propagation Delay Time 

Low to High Level Output 


BtoQD 





ns 

tpHL 

Propagation Delay Time 

High to Low Level Output 


BtoQD 





ns 

tpHL 

Propagation Delay Time 

High to Low Level Output 


Clear to 
AnyO 





ns 


Note 1; Ice Is measured with all outputs open, both clear Inputs grounded following momentary connection to 4.5V and all other inputs grounded. 


Note 2: See Section 1 for test waveforms and output load. 
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DM54/DM74ALS465A/466A/467A/468A 




National 

Semiconductor 

Corporation 


DM54/DM74ALS465A/466A/467A/468A 
Octal TRI-STATE® Bidirectional Bus Drivers 


General Description 

These octal TRI-STATE bus drivers are designed to provide 
the designer with flexibility in implementing a bus interface 
with memory, microprocessor, or communication systems. 
The output TRI-STATE gating control is organized into two 
separate groups of four buffers on the ALS467A and 
ALS468A, and one common gating control for all eight buff- 
ers on the ALS465A and ALS466A. All control inputs are 
active low enabling. The buffers on the ALS465A and 
ALS467A are non-inverting and the buffers on the ALS466A 
and ALS468A are inverting. The TRI-STATE circuitry con- 
tains a feature that maintains the buffer outputs in 
TRI-STATE (high impedance state) during power supply 
ramp-up or ramp-down. This eliminates bus glitching prob- 
lems that arise during power-up and power-down. 


Features 

■ Advanced low power oxide-isolated ion-implanted 
Schottky TTL process 

■ Functional and pin compatible with the DM54/74LS 
counterpart and the DM71/81LS95, 96, 97, 98 

■ Improved switching performance with less power dissi- 
pation compared with the DM54/74LS counterpart 

■ Switching response specified into 500n and 50 pF load 

■ Switching response specifications guaranteed over full 
temperature and Vcc supply range 

■ PNP input design reduces input loading 


Connection Diagrams 


Dual-In-Line Package 


Dual-ln-Llne Package 



^ 20 

— Vcc 

16 — 


J 20 

z 

19 

— 52 

1A1 — 

2 

19 

3 

18 

— A8 

1Y1 — 

3 

18 

4 

17 

— Y8 

1A2 — 

4 

17 

5 

16 

— A7 

1Y2 — 

5 

16 

6 

15 

— Y7 

1A3 — 

6 

15 

7 

14 

— A6 

1Y3 — 

7 

14 

8 

13 

— Y6 

1A4 — 

6 

13 

9 

12 

— A5 

1Y4 — 

9 

12 

10 

11 

— Y5 

GND — 

10 

11 


Top View 


Top View 


Order Number DM54ALS465AJ, DM54ALS466AJ, 
DM74ALS465AWM, DM74ALS466AWM, 
DM74ALS465AN or DM74ALS466AN 
See NS Package Number J20A, M20B or N20A 


Order Number DM54ALS467AJ, DM54ALS468AJ, 
DM74ALS467AWM, DM74ALS468AWM, 
DM74ALS467AN or DM74ALS468AN 
See NS Package Number J20A, M20B or N20A 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the Nationai Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage, Vcc 7V 

Input Voltage 7V 

Output Voltage (Disabled) 5.5V 

Operating Free Air Temperature Range 
DM54ALS - 55°C to + 1 25''C 

DM74ALS 0°Cto+70‘'C 

Storage Temperature Range -65°Cto +150°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

DM54ALS465A 

DM54ALS466A 

DM54ALS467A 

DM54ALS468A 

DM74ALS465A 

DM74ALS466A 

DM74ALS467A 

DM74ALS468A 

Units 

Min 

Typ 

Max 

Min 

Typ 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.5 

5 

5.5 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.7 



0.8 

V 

lOH 

High Level Output Current 



-12 



-15 

mA 

lOL 

Low Level Output Current 



12 



24 

mA 

Ta 

Operating Free Air Temperature 

-55 


125 

0 


70 

°C 


Electrical Characteristics 


over recommended operating free air temperature range (unless otherwise specified) 


Symbol 

Parameter 

Conditions 

DM54ALS465A 

DM54ALS466A 

DM54ALS467A 

DM54ALS468A 

DM74ALS465A 

DM74ALS466A 

DM74ALS467A 

DM74ALS468A 

Units 

Min 

BH 

Max 

Min 

IHl 

Max 

V|K 

Input Clamp Voltage 

Vcc = 4.5V, l| = -18 mA 



-1.5 



-1.5 

V 

VqH 

High Level Output 
Voltage 

Vcc = 4.5V to 5.5V 

loH = ~0.4 mA 

(M 

1 

O 

o 

> 



CM 

1 

o 

o 

> 



V 

Vcc = 4.5V 

Iqh = fTiA 

2.4 



2.4 



V 

loH = Max 

2 



2 



V 

Vql 

Low Level Output 
Voltage 

Vcc = 4.5V 
lOL = 54ALS (Max) 


0.25 

0.4 


0.25 

0.4 

V 

lOL = 74ALS (Max) 


— 

— - 



0.5 

V 

■ 

Input Current at Max 
Input Voltage 

Vcc = 5.5V, V| = 7V 



0.1 



0.1 

mA 

l|H 

High Level Input 

Current 

Vcc = 5.5V, V| = 2.7V 



20 



20 

jxA 

Iil 

Low Level Input 

Current 

Vcc = 5.5V, V|L = 0.4V 



-0.1 



-0.1 

mA 

>0 

Output Drive 

Current 

Vcc = 5.5V, Vo = 2.25V 

-30 


-112 

-30 


-112 

mA 

Iqzh 

High Level TRI-STATE 
Output Current 

Vcc = 5.5V, Vo = 2.7V 



20 



20 

fiA 

Iqzl 

Low Level TRI-STATE 
Output Current 

Vcc = 5.5V, Vo = 0.4V 



-20 



-20 

ju,A 
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Electrical Characteristics (Continued) 

over recommended operating free air temperature range (unless otherwise specified) 


DM54ALS465A 

DM54ALS466A 

DM54ALS467A 

DM54ALS468A 


Vcc = 5.5V, ALS465A 
Outputs High 
Outputs Low 
Outputs TRI-STATE 


Vcc = 5.5V, ALS466A 
Outputs High 
Outputs Low 
Outputs TRi-STATE 


Vcc = 5.5V, ALS467A 
Outputs High 
Outputs Low 
Outputs TRi-STATE 


Vcc = 5.5V, ALS468A 
Outputs High 
Outputs Low 
Outputs TRI-STATE 



DM74ALS465A 

DM74ALS466A 

DM74ALS467A 

DM74ALS468A 



’ALS465A and ’ALS467A Switching Characteristics 

over recommended operating free air temperature range (Note 1) 




Vcc = 4.5V to 5.5V, 
Cl = 50 pF, 

R1 = 500n, 

R2 = 500n, 

Ta = Min to Max 


To 

(Output) 


DM54ALS465A 

DM54ALS467A 


Min 



DM74ALS465A 

DM74ALS467A 


Max 

Min 

Max 

16 

2 

13 

15 

4 

12 

27 

4 

23 

30 

5 

25 

12 

2 

10 

21 

3 

18 



’ALS466A and ’ALS468A Switching Characteristics 

over recommended operating free air temperature range (Note 1) 



Conditions 


Vcc = 4.5V to 5.5V, 
Cl = 50 pF, 

R1 = 500n, 

R2 = 500n, 

Ta = Min to Max 


DM54ALS466A 

DM54ALS468A 



G 

AnyY 

G 

AnyY 



DM74ALS466A 

DM74ALS468A 


Max 

Min 

Max 

14 

3 

12 

11 

2 

9 

21 

4 

16 

25 

7 

23 

12 

2 

10 

20 

2 

17 
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DM54/74ALS518/519/520/521/522 



National 

Semiconductor 

Corporation 


DM54/74ALS518/519/520/521/522 
8-Bit Comparators 


General Description 

These comparators perform an “equal to” comparison of 
two eight-bit words with provision for expansion or external 
enabling. The matching of the two 8-bit input plus a logic 
LOW on the ^ input produces the output A = B on the 
ALS518 and 519 and the output A = B on the ALS520, 521 
and 522. The ALS520 and 521 have totem pole outputs, 
while the ALS51 8,519 and 522 have open collector outputs 
for wire AND cascading. Additionally, the ALS518, 520 and 
522 are provided with B input pull up termination resistors 
for analog or switch data. 


Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Functionally and pin for pin compatible with LS family 
counterpart 

■ Improved output transient handling capability 


Connection Diagrams Function Tables 


Dual-ln-Llne Package 

VccA=B By Ay Bg Ag Bg Ag B^ A4 

I I I I I » I I I I 

20 19 18 17 16 15 14 13 12 11 


D 


123456789 10 

' 11 r I I I I I I I 

EN Ag Bg A^ B, A2 62 Ag Bg GNO 

TL/F/6114-1 

Order Number DM54ALS518J, DM54ALS519J, 
DM74ALS518WM, DM74ALS519WM, 
DM74ALS518N or DM74ALS519N 
See NS Package Number J20A, M20B or N20A 


Dual-ln-Line Package 



TL/F/6114-2 

Order Number DM54ALS520J, DM54ALS521J, 
DM54ALS522J, DM74ALS520WM, DM74ALS521WM, 
DM74ALS522WM, DM74ALS520N, 
DM74ALS521N or DM74ALS522N 
See NS Package Number J20A, M20B or N20A 


ALS518,519 


Inputs 

Output 

EN 

Data 

A = B 

L 

A = B 

H 

L 

At^ B 

L 

H 

X 

L 


H = High Logic Level; L = Low Logic Level; X = Don’t Care 


ALS520, 521,522 


Inputs 

Output 

EN 

Data 

A = B 

L 

A = B 

L 

L 

A# B 

H 

H 

X 

H 


H = High Logic Level; L = Low Logic Level; X = Don’t Care 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54ALS - 55°C to + 1 25‘’C 

DM74ALS 0°Cto+70°C 

Storage T emperature Range - 65°C to + 1 50°C 

Recommended Operating Conditions 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
tabie are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

VlL 

Low Level Input Voltage 

Vqh 

High Level Output Voltage 
(ALS518, 519, 522) 

■oh 

High Level Output Current 
(ALS520, 521) 

Iql 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM54ALS 

518,519, 520, 521,522 


Min 


Nom 

Max 

5 

5.5 


DM74ALS 

518,519, 520, 521,522 


Min 



Nom 

Max 

5 

5.5 


Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25'C. 


Symbol 


V|K 


VoH 




Parameter 

Conditions 

Input Clamp Voltage 

Vcc = 4.5V, l| = -18 mA 

High Level Output 

Vcc = 4.5V to 5.5V 

ALS520, 521 

Voltage 

Iqh = -400 fj,A 



Vcc = 4.5V 



Iqh = Max 


High Level Output 

Vcc = 5.5V 

ALS518, 

Current 

VoH = 5.5V 

519, 522 

Low Level Output 

Vcc = 4.5V 

54/74ALS 

Voltage 


Iql = 12 mA 



74ALS 



Iql = 24 mA 

Max High Input 

Vcc = 5.5V 

V|H = 5.5V 

Current 


B Input ALS518, 520, 522 



ViH = 7V, All Others 

High Level Input 

Vcc = 5.5V, 

All Others 

Current 

V|H = 2.7V 

B Input ALS518, 520, 522 

Low Level Input 

Vcc = 5.5V, 

B Input ALS518, 520, 522 

Current 

V|L = 0.4V 

All Others 

Output Drive 

Vcc = 5.5V 

Vo = 2.25V 

Current 


ALS520, 521 

Supply Current 

Vcc = 5.5V 

ALS518,519, 522 


(Note 1 ) 

ALS520, 521 


Max 

Units 

-1.5 

V 


Note 1: Ice is measured with G grounded, A and B inputs at 4.SV and outputs open. 
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DM54/74ALS518/519/520/521/522 


SwitChinQ Ch3r3Ct6riStiCS over recommended operating free air temperature range (Note 1) 

Symbol 

Parameter 

Conditions 

From 

Input 

To 

Output 

DM74ALS 

518,519 

DM54ALS 

518,519 

Units 

Min 

Max 

Min 

Max 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Vcc = 4.5V to 5.5V 
Cl = 50 pF 

Rl = 667n 

AorB 

Data 

A= B 

15 

37 

15 

33 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

AorB 

Data 

A= B 

3 

18 

3 

15 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

EN 

A = B 

15 

37 

15 

33 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

EN 

A = B 

3 

18 

3 

15 

ns 

SwitChinQ ChsrSCtGriStiCS over recommended operating tree air temperature range (Note 1) 

Symbol 

Parameter 

Conditions 

From 

Input 

To 

Output 

DM54ALS 
520, 521 

DM74ALS 
520, 521 

Units 

Min 

Max 

Min 

Max 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Vcc = 4.5V to 5.5V 
Cl = 50 pF 

Rl = 500H 

AorB 

Data 

m 

3 

19 

30 

12 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

AorB 

Data 

n 

3 

25 

50 

20 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

EN 

m 

2 

18 

2 

12 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

EN 

A = B 

5 

23 

5 

22 

ns 

SwitChinQ ChdrGCtGriStiCS over recommended operating free air temperature range (Note 1) 

Symbol 

Parameter 

Conditions 

From 

Input 

To 

Output 

DM74ALS 

522 

DM54ALS 

522 

Units 

Min 

Max 

Min 

Max 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Vcc = 4.5V to 5.5V 
Cl = 50 pF 

Rl = 667n 

AorB 

Data 

A = B 

10 

30 

10 

25 

ns 

fpHL 

Propagation Delay Time 
High to Low Level Output 

AorB 

Data 

m 

5 

25 

5 

23 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

EN 


8 

30 

8 

25 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

EN 

A = B 

8 

30 

8 

23 

ns 

Note 1: See Section 1 for test waveforms and output load. 
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DM54ALS533/DM74ALS533 



National 

Semiconductor 

Corporation 


DM54ALS533/DM74ALS533 
Octal D-Type Transparent Latches 
with TRI-STATE® Outputs 


General Description 

These 8-bit registers feature totem-pole TRI-STATE outputs 
designed specifically for driving highly-capacitive or relative- 
ly low-impedance loads. The high-impedance state and in- 
creased high-logic-level drive provide these registers with 
the capability of being connected directly to and driving the 
bus lines in a bus-organized system without need for inter- 
face or pull-up components. They are particularly attractive 
for implementing buffer registers, I/O ports, bidirectional 
bus drivers, and working registers. 

The eight inverting latches of the ALS533 are transparent 
D-type latches. While the enable (G) is high the Q outputs 
will follow the complement of the data (D) Inputs. When the 
enable is taken low the output will be latched at the comple- 
ment of the level of the data that was set up. 

A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 


levels) or a high-impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines signifi- 
cantly. 

The output control does not affect the Internal operation of 
the latches. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ TRI-STATE buffer-type outputs drive bus lines directly 


Connection Diagram 

DuaMn-Line Package 


_ _ _ _ enable 

Vcc 8Q BO 70 7g EQ 60 50 5Q G 



CONTROL 

TL/F/6222-1 

Order Number DM54ALS533J, DM74ALS533WM or DM74ALS533N 
See NS Package Number J20A, M20B or N20A 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the Nationai Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Voltage Applied to Disabled Output 5.5V 

Operating Free Air Temperature Range 
DM54ALS -55°Cto +125°C 

DM74ALS 0“Cto+70‘’C 

Storage T emperature Range - 65°C to + 1 50°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 


Vcc 

Supply Voltage 


V|H 

High Level Input Voltage 


V|L 

Low Level Input Voltage 


lOH 

High Level Output Current 


lOL 

Low Level Output Current 


tw 

Width of Enable Pulse, HigI 

h or Low 

tsu 

Data Setup Time 


tH 

Data Hold Time 


Ta 

Free Air Operating Temper 

ature 


DM54ALS533 

Nom 

5 


DI\/I74ALS533 
Nom 

5 



The ( i ) arrow indicates the negative edge of the enable is used for reference. 

Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol 


V|K 


VOH 




Parameter 


Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current @ Max. 
Input Voltage 


High Level Input Current 


Low Level Input Current 


Output Drive Current 


Off-State Output Current 
High Level Voltage Applied 


Off-State Output Current 
Low Level Voltage Applied 


Supply Current 


Conditions 

Vcc = 4.5V. I| = -18 mA 


Vcc = 4.5V ' 

ViL = V|L Max I 


Vcc = 4.5V to 5.5V 


Vcc = 4.5V 
V|H = 2V 


Vcc = 5.5V. V|H = 7V 


Vcc = 5.5V. V|H = 2.7V 


Vcc = 5.5V. V|L = 0.4V 
Vcc = 5.5V 


Vcc = 5.5V. V|H = 2V 
Vo = 2.7V 


Vcc = 5.5V. V|H = 2V 
Vo = 0.4V 


Vcc = 5.5V 
Outputs Open 


54ALS 
Iqh = 

74ALS 

lOH — —2.6 mA 

54/74ALS 

lOH = -400 fiA 


Vcc -2 


54/74ALS 
loL = 12 mA 


0.25 

0.4 

V 

74ALS 
loL = 24 mA 


0.35 

0.5 

V 




0.1 

mA 




20 

fiA 




-0.1 

mA 

54/74ALS 

Vo = 2.25V 

-30 


-112 

mA 




20 

p.A 




-20 

juA 

Outputs High 


10 

17 

mA 

Outputs Low 


17 

26 

mA 

Outputs Disabled 


18.5 

28 

mA 
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Switching Characteristics over recommended operating free air temperature range (Note 1). 


Symbol 

Parameter 

tpLH 

Propagation Delay Time 
Low to High Level Output 

tpHL 

Propagation Delay Time 
High to Low Level Output 

tpLH 

Propagation Delay Time 
Low to High Level Output 

tpHL 

Propagation Delay Time 
High to Low Level Output 

tpZH 

Output Enable Time 
to High Level Output 

tpZL 

Output Enable Time 
to Low Level Output 

tPHZ 

Output Disable Time 
from High Level Output 

tpLZ 

Output Disable Time 
from Low Level Output 



Note 1: See Section 1 for test waveforms and output load. 

Function Table 


Output Enable ^ Outp 
Control G Q 


H L 
L _H 
X Qo 
X Z 


L = Low State, H = High State, X = Don’t Caro 
Z = High impedance State 
Qo = Previous Condition of Q 



From 

To 

Data 

Any Q 

Data 

AnyQ 

Enable 

Any Q 

Enable 

AnyQ 

Output 

Control 

AnyQ 

Output 

Control 

AnyQ 

Output 

Control 

AnyQ 

Output 

Control 

AnyQ 


DM54ALS534 


DM74ALS534 
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DM54ALS534/DM74ALS534 



National 

Semiconductor 

Cofporation 


DM54ALS534/DM74ALS534 Octal D-Type 
Edge-Triggered Flip-Flops with TRI-STATE® Outputs 


General Description 

These 8-bit registers feature totem-pole TRI-STATE outputs 
designed specifically for driving highly-capacitive or relative- 
ly low-impedance loads. The high-impedance state and in- 
creased high-logic-level drive provide these registers with 
the capability of being connected directly to and driving the 
bus lines in a bus-organized system without need for inter- 
face or pull-up components. They are particularly attractive 
for implementing buffer registers, I/O ports, bidirectional 
bus drivers, and working registers. 

The eight flip-flops of the ALS534 are edge-triggered invert- 
ing D-type flip-flops. On the positive transition of the clock, 
the Q outputs will be set to the complement of the logic 
states that were set up at the D inputs. 


A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high-impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines signifi- 
cantly. 

The output control does not affect the internal operation of 
the flip-flops. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ TRI-STATE buffer-type outputs drive bus lines directly 


Connection Diagram 


Dual-ln-Llne Package 

VccMMJoToegHiMW clock 



OUTPUT IQ 10 to ?Q 3Q 30 40 40 GNO 

CONTROL 

TL/F/6223-1 

Order Number DM54ALS534J, DM74ALS534WM or DM74ALS534N 
See NS Package Number J20A, M20B or N20A 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, Note; The “Absolute Maximum Ratings" are those values 

contact the National Semiconductor Sales Office/ beyond which the safety of the device cannot be guaran- 

Distributors for availability and specifications. teed. The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the “Electrical Characteristics" 

In t Voltaae 7V guaranteed at the absolute maximum ratings. 

^ ^ The “Recommended Operating Conditions” table will define 

Voltage Applied to Disabled Output 5.5V conditions for actual device operation. 

Operating Free Air Temperature Range 

DM54ALS - 55°C to + 1 25°C 

DM74ALS 0°Cto+70'’C 

Storage Temperature Range -65°Cto +150‘’C 

Recommended Operating Conditions 

Symbol 

Parameter 

DM54ALS534 

DM74ALS534 

Units 

Min 

Norn 

Max 

Min 

Nom 

Max 

Vcc 

Supply Voltage 

— 

5 

5.5 

4.5 

5 

5.5 

V 

ViH 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.7 



0.8 

V 

Iqh 

High Level Output Current 



-1 



-2.6 

mA 

Iql 

Low Level Output Current 



12 



24 

mA 

fCLOCK 

Clock Frequency 

0 


30 

0 


35 

MHz 

tw 

Width of Clock Pulse 

High 

16.5 



14 



ns 

Low 

16.5 



14 



ns 

tsu 

Data Setup Time 

lot 



lot 



ns 

tH 

Data Hold Time 

ot 



0 t 



ns 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

“C 

The ( T ) arrow indicates the positive edge o( the Ciock is used for reference. 

Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 

Symbol 

Parameter 

Conditions 

Min 

Typ 

Max 

Units 

V|K 

Input Clamp Voltage 

Vcc = 4.5V, l| = -18 mA 



-1.5 

V 

VoH 

High Level Output 

Voltage 

Vcc ^ 4.5V 

V|L = ViLMax 

lOH = Max 

2.4 

3.2 


V 


54/74ALS 

< 

o 

o 

1 

ro 



V 

VoL 

Low Level Output 

Voltage 

Vcc ^ 4.5V 

V|H = 2V 

54/74ALS 

Iql = 12 mA 


0.25 

0.4 

V 

74ALS 

Iql = 24 mA 


0.35 

0.5 

V 

l| 

Input Current at Max 

Input Voltage 

Vcc = 5.5V, V|H = 7V 



0.1 

mA 

l|H 

High Level Input Current 

Vcc = 5.5V, V|H = 2.7V 



20 

jaA 

l|L 

Low Level Input Current 

Vcc = 5.5V, V|L = 0.4V 

All Others 



-0.2 

mA 

CLK, OC 



-0.1 

lo 

Output Drive Current 

Vcc = 5.5V 

Vo = 2.25V 

-30 


-112 

mA 
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Electrical Characteristics (Continued) 

over recommended operating free air temperature range. All typical values are measured at Vcc = SV, Ta = 25°C. 


Symbol 


loZH 



Parameter 


Off-State Output Current 
High Level Voltage Applied 


Off-State Output Current 
Low Level Voltage Applied 


Supply Current 


Conditions 


Vcc = 5.5V. V|H= 2V 
Vo = 2.7V 


Vcc = 5.5V. V|h = 2V 
Vo = 0.4V 


Vcc = 5.5V Outputs High 

Outputs Open Outputs Low 

Outputs Disabled 



Max 

Units 

20 

jliA 

-20 

jaA 

19 

mA 

28 

mA 

31 

mA 


Switching Characteristics over recommended operating free air temperature range (Note 1) 


Symbol 

Parameter 

fMAX 

Maximum Clock Frequency 

tpLH 

Propagation Delay Time 

Low to High Level Output 

tpHL 

Propagation Delay Time 

High to Low Level Output 

tpZH 

Output Enable Time 
to High Level Output 

tpZL 

Output Enable Time 
to Low Level Output 

tpHZ 

Output Disable Time 
from High Level Output 

tpLZ 

Output Disable Time 
from Low Level Output 



DM54ALS534 


DM74ALS534 


Rl = 500n 
Cl = 50 pF 


Clock 

Any Q 

Clock 

Any Q 

Output 

Control 

Any Q 

Output 

Control 

Any Q 

Output 

Control 

Any Q 

Output 

Control 

AnyO 



Note 1: See Section 1 for test waveforms and output load. 

Function Table 



L = Low State, H = High State, X = Don't Care 
t = Positive Edge Transition 
Z = High Impedance State 
So = Previous Condition of Q 
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DM54ALS540/DM74ALS540 




National 

Semiconductor 

Corporation 


PRELIMINARY 


DM54ALS540/DM74ALS540 Octal Inverting 
Buffers and Line Drivers with TRI-STATE® Outputs 


General Description 

These octal buffers and line drivers are designed to have 
the performance of the ’ALS240 series and, at the same 
time, offer a pinout with inputs and outputs on opposite 
sides of the package. This arrangement greatly enhances 
printed circuit board layout. The TRI-STATE control gate is 
a 2-input NOR such that if either G1 or G2 is high, all eight 
outputs are in the high impedance state. 


Features 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Switching performance is guaranteed over full tempera- 
ture and Vcc supply range 

■ Data flow-thru pinout (All inputs on opposite side from 
outputs) 

■ P-N-P inputs reduce DC loading 


Connection Diagram 



Order Number DM54ALS540J, DM74ALS540WM or DM74ALS540N 
See NS Package Number J20A, M20B or N20A 


Function Table 


Inputs 

G1 

G2 

A 

H 

X 

X 

X 

H 

X 

L 

L 

L 

L 

L 

H 


H = High Logic Level, L = Low Logic Level 
X = Don’t Care (Either High or Low Logic Levei) 
Hi-Z = High Impedance (Off) State 


This document contains information on a product under development. NSC reserves the right to change or discontinue this product without notice. 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, Note: 1 
contact the National Semiconductor Sales Office/ beyona 
Distributors for availability and specifications. teed. T 

Supply Voltage 7V parame 

Input Voltage 7V The"R 

Voltage Applied to a 

Disabled TRI-STATE Output 5.5V 

Operating Free-Air Temperature Range 
DM54ALS - 55°C to + 1 25°C 

DM74ALS 0‘’Cto+70‘’C 

Storage Temperature Range -65°C to + 1 50°C 

Recommended Operating Conditions 


DM54ALS540 


Note: The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 


Vcc 

Supply Voltage 


V|H 

High Level Input Voltage 


V|L 

Low Level Input Voltage 


Iqh 

High Level Output Currer 

It 

Iql 

Low Level Output Curren 

t 

Ta 

Free Air Operating Temp 

erature 


DM74ALS540 



Max 

Min 

Norn 

Max 

5.5 

4.5 

5 

5.5 


2 



0.7 



0.8 

-12 



-15 

12 



24 

125 

0 


70 


Electrical Characteristics over recommended free air temperature range 

Test Conditions 

Vcc = Min, l| = -18 mA 
VCC = 4.5V to 5.5V Iqh = -0.4 mA 
Vcc ~ Max Iqh — friA 


Symbol 


V|K 


VOH 


Parameter 


Input Clamp Voltage 


High Level Output 
Voltage 


Iqh = ~3 niA 
Iqh == Max 


Vcc ~ 2 
2.4 
2 




Low Level Output 
Voltage 


Input Current @ Max 
Input Voltage 


High Level Input Current 


Low Level Input Current 


High Level TRI-STATE 
Output Current 


Low Level TRI-STATE 
Output Current 


Output Drive Current 


Supply Current 


Vcc ~ Min 


Vcc = Max, V| = 7V 


Vcc = Max, V| = 2.7V 
Vcc = Max, V| = 0.4V 
Vcc = Max, Vo = 2.7V 

Vcc = Max, Vo = 0.4V 

Vcc = Max, Vq = 2.25V 
Vcc = Max 


54/74ALS 
•OL = ■>2 mA 


0.25 

0.4 

mA 

74ALS 

Iql = 24 mA 


0.35 

0.5 





100 

JU.A 




20 

jliA 




-100 

p,A 




20 

jliA 




-20 

JU.A 

1 

-30 


-112 

mA 

Outputs High 


5 

10 


Outputs Low 


13 

22 

mA 

Outputs Disabled 


11 

19 
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Switching Characteristics over recommended free air operating temperature range 


Symbol 

Parameter 

Conditions 

From (Input) 
To (Output) 

DM54ALS540 

DM74ALS540 

Units 

Min 

Max 

Min 

Max 

fpLH 

Propagation Delay Time 
Low to High Level Output 

Vcc = 4.5V to 5.5V. 
Rl = R 2 “ 500ft, 

Cl = 50 pF 
(Note 1) 

AorB 

toY 

2 

14 

2 

12 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

AorB 

toY 

2 

11 

2 

9 

ns 

tpZH 

Output Enable Time 
to High Level Output 

GtoY 

5 

18 

5 

15 

ns 

tpZL 

Output Enable Time 
to Low Level Output 

GtoY 

8 

24 

8 

20 

ns 

tpHZ 

Output Disable Time 
from High Level Output 

GtoY 

1 

12 

1 

10 

ns 

tpLZ 

Output DisableTime 
from Low Level Output 

GtoY 

2 

14 



2 

12 

ns 


Note 1: See Section 1 for output load and test waveforms. 
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National 

Semiconductor 

Corporation 


PRELIMINARY 


DM54ALS541/DM74ALS541 

Octal Buffers and Line Drivers with TRI-STATE® Outputs 


General Description 

These octal buffers and line drivers are designed to have 
the performance of the ’ALS240 series and, at the same 
time, offer a pinout with inputs and outputs on opposite 
sides of the package. This arrangement greatly enhances 
circuit board layout. The TRI-STATE control gate is a 2-input 
NOR such that if either G1 or G2 is high, all eight outputs 
are in the high impedance state. 


Features 

■ Advanced oxide-isolated ion-implanted Schottky TTL 
process 

■ Switching performance is guaranteed over full tempera- 
ture and Vcc supply range 

■ Data flow-thru pinout (all inputs on opposite side from 
outputs) 

■ P-N-P Inputs reduce DC loading 


Connection Diagram 


vcc G2 Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 

Its |14 |13 |12 In 



Order Number DM54ALS541J, DM74ALS451WM or DM74ALS541N 
See NS Package Number J20A, M20B or N20A 


Function Table 


Input 

G1 

G2 

A 

H 

X 

X 

X 

H 

X 

L 

L 

L 

L 

L 

H 


H = High Logic Level, L = Low Logic Level 
X = Don't Care (Either Low or High Logic Level) 
Hi-Z = High Impedance (Off) State 


This document contains information on a product under development. NSC reserves the right to change or discontinue this product without notice. 
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Absolute Maximum Ratings 

II Military/ Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

input Voltage: Control Inputs 7V 

Voltage Applied to a Disabled 
TRI-STATE Output 5.5V 

Operating Free-Air Temperature Range 
DM54ALS - 55°C to -I- 1 25°C 

DM74ALS 0°Cto-i-70°C 

Storage T emperature Range - 65°C to +1 50°C 


Note; The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
tabie are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

DM54ALS541 

DM74ALS541 

Units 

Min 

Nom 

Max 

Min 

Nom 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.5 

5 

5.5 

V 

V|H 

High Level Input Voltage 

2 



2 



^9 

V|L 

Low Level input Voltage 



0.7 



0.8 

warn 

Iqh 

High Level Output Current 



-12 



-15 

mA 

Iql 

Low Level Output Current 



12 



24 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


Electrical Characteristics over recommended free air temperature range 


Symbol 

Parameter 

Test Conditions 

Min 

1 Typ 

Max 

Units 

V|C 

Input Clamp Voltage 

Vcc = Mir>. I| = -18 mA 


1 

-1.5 

V 

Vqh 

High Level Output 

Voltage 

Vcc = 4.5V to 5.5V 

loH = -0-4 mA 

CM 

1 

O 

o 

> 



V 

Vcc = Max 

lOH = -3 mA 

2.4 

3.2 


loH = Max 

2 



VoL 

Low Level Output 

Voltage 

Vcc = Min 

54/74ALS 

Iql = 12 mA 


0.25 

0.4 

mA 

74ALS 
lOL = 24 mA 


0.35 

0.5 

ll 

Input Current at Max 

Input Voltage 

Vcc = Max, V| = 7V 



100 

(aA 

l|H 

High Level Input Current 

Vcc = Max, V| = 2.7V (Note 1) 



20 

]liA 

l|L 

Low Level Input Current 

Vcc = Max, V| = 0.4V (Note 1) 



-100 

jliA 

bZH 

High Level TRI-STATE 
Output Current 

Vcc = Max, Vo = 2.7V 



20 

fiA 

lOZL 

Low Level TRI-STATE 
Output Current 

Vcc = Max, Vo = 0.4V 


■ 

-20 

fxA 

Iq 

Output Drive Current 

Vcc = Max, Vo = 2.25V 

-30 


-112 

mA 

Icc 

Supply Current 

Vcc = Max 

Outputs High 


6 

14 

mA 

Outputs Low 


15 

25 

Outputs Disabled 


13.5 

22 
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Switching Characteristics over recommended operating free air temperature range 


Symbol 

Parameter 

Conditions 

From (Input) 
To (Output) 

DM54ALS541 

DM74ALS541 

Units 

Min 

Max 

Min 

Max 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Vcc = 4.5V to 5.5V, 
Rl = R2 = 500n, 

Cl = 50 pF 
(Note 1) 

Aor B 

toY 

4 

17 

4 

14 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

AorB 

toY 

2 

12 

2 

10 

ns 

*PZH 

Output Enable Time 
to High Level Output 

GtoY 

5 

18 

5 

15 

ns 

tPZL 

Output Enable Time 
to Low Level Output 

StoY 

8 

24 

8 

20 

ns 

tPHZ 

Output Disable Time 
from High Level Output 

GtoY 

1 

12 

1 

10 

ns 

tpLZ 

Output DisableTime 
from Low Level Output 

GtoY 

2 

14 

2 

12 

ns 


Note 1: See Section 1 for test waveforms and output load. 
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DM54ALS563A/DM74ALS563A 




National 

Semiconductor 

Corporation 


DM54ALS563A/DM74ALS563A Octal D-Type 
Transparent Latches with TRI-STATE® Outputs 


General Description 

These 8-bit registers feature totem-poie TRi-STATE outputs 
designed specifically for driving highly-capacitive or relative- 
ly low-impedance loads. The high-impedance state and in- 
creased high-logic-level drive provide these registers with 
the capability of being connected directly to and driving the 
bus lines in a bus-organized system without need for inter- 
face or pull-up components. They are particularly attractive 
for implementing buffer registers, I/O ports, bidirectional 
bus drivers, and working registers. 

The eight inverting latches of the ALS563A are transparent 
D-type latches. While the enable (G) is high the Q outputs 
will follow the data (D) inputs. When the enable is taken low 
the output will be latched at the complement of the level of 
the data that was set up. 


A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high-impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines signifi- 
cantly. 

The output control does not affect the internal operation of 
the latches. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ TRI-STATE buffer-type outputs drive bus lines directly 


Connection Diagram 


Dual-ln-Llne Package 



Order Number DM54ALS563AJ, DM74ALS563AWM or DM74ALS563AN 
See NS Package Number J20A, M20B or N20A 


Function Tabie 


Output 

Control 

Enable ^ 

Output 

Q 

L 

H H 

L 

L 

H L 

H 

L 

L X 

Qo 

H 

X X 

Z 


L = Low State, H = High State, X = Don't Care 
Z = High Impedance State 
Qo = Previous Condition of Q 
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Absolute Maximum Ratings 

If Military/ Aerospace specified devices are required, Note: Thi 
contact the National Semiconductor Sales Office/ beyond v 
Distributors for availability and specifications. teed. The 

Supply Voltage 7V parametr 

Input Voltage 7V 

The Rec 

Voltage Applied to Disabled Output 5.5V ffjg 

Operating Free Air Temperature Range 
DM54ALS - 55°C to + 1 25°C 

DM74ALS 0°Cto+70“C 

Storage T emperature Range - 65°C to + 1 50°C 

Recommended Operating Conditions 


DM54ALS563A 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

■oh 

High Level Output Current 

Iql 

Low Level Output Current 

tw 

Width of Enable Pulse, High or Low 

tsu 

Data Setup Time 

tH 

Data Hold Time 

Ta 

Free Air Operating Temperature 


DM74ALS563A 



Norn 

Max 

5 

5.5 



The (4-) arrow indicates the negative edge of the enable is used for reference. 

Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25‘’C. 


Symbol 


V|K 


VoH 



Parameter 


Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Conditions 


Vcc = 4.5V, l| = -18 mA 


Vcc ~ 4.5V 
V|L = V|L Max 


Vcc = 4.5V to 5.5V 


Vcc = 4.5V 
V,H = 2V 



Input Current @ Max. 
Input Voltage 


High Level Input Current 


Low Level Input Current 


Output Drive Current 


Off-State Output Current Vcc ~ 5.5V, Vm = 2V 
High Level Voltage Applied Vq = 2.7V 


Off-State Output Current Vcc = 5.5V, Vm = 2V 
Low Level Voltage Applied Vq = 0.4V 


Supply Current Vcc = 5.5V 

Outputs Open 


Vcc = 5.5V. V|H = 7V 


Vcc = 5.5V. V|H = 2.7V 


Vcc = 5.5V, V|L = 0.4V 


Vcc = 5.5V, Vo = 2.25V 



Outputs High 


Outputs Low 


Outputs Disabled 
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DM54ALS563A/DM74ALS563A 


Switching Characteristics over recommended operating free air temperature range (Note 1 ) 


^ \ ^ - DM54ALS563A DM74ALS563A 


Conditions 


Symboi 

Parameter 

tpLH 

Propagation Delay Time 
Low to High Level Output 

tpHL 

Propagation Delay Time 
High to Low Level Output 

tpLH 

Propagation Delay Time 
Low to High Level Output 

tpHL 

Propagation Delay Time 
High to Low Level Output 

tpZH 

Output Enable Time 
to High Level Output 

tpZL 

Output Enable Time 
to Low Level Output 

tPHZ 

Output Disable Time 
from High Level Output 

tpLZ 

Output Disable Time 
from Low Level Output 



From 

To 

Data 

Any Q 

Data 

Any Q 

Enable 

Any Q 

Enable 

Any Q 

Output 

Control 

Any Q 

Output 

Control 

Any Q 

Output 

Control 

Any Q 

Output 

Control 

Any Q 
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DM54ALS564A/DM74ALS564A 



National 

Semiconductor 

Corporation 


DM54ALS564A/DM74ALS564A Octal D-Type 
Edge-Triggered Flip-Flops with TRI-STATE® Outputs 


General Description 

These 8-bit registers feature totem-pole TRI-STATE outputs 
designed specifically for driving highly-capacitive or relative- 
ly low-impedance loads. The high-impedance state and in- 
creased high-logic-level drive provide these registers with 
the capability of being connected directly to and driving the 
bus lines in a bus-organized system without need for inter- 
face or pull-up components. They are particularly attractive 
for implementing buffer registers, I/O ports, bidirectional 
bus drivers, and working registers. 

The eight flip-flops of the ALS564A are edge-triggered in- 
verting D-t^e flip-flops. On the positive transition of the 
clock, the Q outputs will be set to the complement of the 
logic states that were set up at the D inputs. 

A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 


levels) or a high-impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines signifi- 
cantly. 

The output control does not affect the internal operation of 
the flip-flops. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ TRI-STATE buffer-type outputs drive bus lines directly 


Connection Diagram 

Dual-ln-Line Package 

Vcc 1Q 2Q 3Q 40 50 60 70 80 CLOCK 



OUTPUT ID 2D 3D 4D 5D 6D 7D 8D GND 

CONTROL 


TU/F/6225-1 

Order Number DM54ALS564AJ, DM74ALS564AWM or DM74ALS564AN 
See NS Package Number J20A, M20B or N20A 


Function Tabie 


Output 

Control 

Clock 

D 

Output 

Q 

L 

T 

H 

L 

L 

T 

L 

H 

L 

L 

X 

Qo 

H 

X 

X 

Z 


L = Low State, H = High State. X = Don’t Care 
T = Positive Edge Transition 
Z = High Impedance State 
Qo = Previous Condition of Q 
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Absolute Maximum Ratings 

If Military/ Aerospace specified devices are required, 
contact the Nationai Semiconductor Saies Office/ 
Distributors for avaiiabiiity and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Voltage Applied to Disabled Output 5.5V 

Operating Free Air Temperature Range 
DM54ALS -55°Cto +125°C 

DM74ALS 0”C to + 70°C 

Storage T emperature Range - 65°C to + 1 50°C 

Recommended Operating Conditions 


Symbol Parameter 


Vcc Supply Voltage 


High Level Input Voltage 


Low Level Input Voltage 


High Level Output Current 


Low Level Output Current 


Clock Frequency 


Width of Clock Pulse 


Note; The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


DM54ALS564A 


DM74ALS564A 




Nom 

Max 

5 

5.5 


High 

16.5 

Low 

16.5 




Data Setup Time 


Data Hold Time 


Free Air Operating Temperature 


The ( T ) arrow indicates the positive edge of the Ciock is used for reference. 

Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, T^ = 25°C. 


Symbol 


V|K 


VOH 



Parameter 


Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Conditions 


Vcc = 4.5V. I| = -18 mA 


Vcc ~ 4.5V 
V|L = V|L Max 


Vcc = 4.5V to 5.5V 


Vcc = 4.5V 
V|H = 2V 


Input Current @ Max 
Input Voltage 


High Level Input Current 


Low Level Input Current 


Output Drive Current 


Off-State Output Current Vcc = 5-5V, Vm = 2V 
High Level Voltage Applied Vq = 2.7V 


Off-State Output Current Vcc = 5.5V, Vm = 2V 
Low Level Voltage Applied Vq = 0.4V 


Vcc = 5.5V. V|H = 7V 


Vcc = 5.5V. V,H = 2.7V 


Vcc = 5.5V, ViL = 0.4V 


Vcc = 5.5V, Vo = 2.25V 



Supply Current 


Vcc = 5.5V 
Outputs Open 



Outputs High 


Outputs Low 


Outputs Disabled 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 


Symbol 

Parameter 

Conditions 

From 

To 

DM54ALS564A 

DM74ALS564A 

Units 

Min 

Max 

Min 

Max 

^MAX 

Maximum Clock Frequency 

Vcc = 4.5V to 5.5V 
Rl = 50on 

Cl = 50 pF 



25 


30 


MHz 

tpLH 

Propagation Delay Time 

Low to High Level Output 

Clock 

Any Q 

B 

15 

B 

14 

ns 

tpHL 

Propagation Delay Time 

High to Low Level Output 

Clock 

Any Q 

B 

15 

B 

14 

ns 

tpZH 

Output Enable Time 
to High Level Output 

Output 

Control 

Any Q 

B 

21 

HI 

18 

ns 

tpZL 

Output Enable Time 
to Low Level Output 

Output 

Control 

AnyQ 

B 

21 

B 

18 

ns 

tpHZ 

Output Disable Time 
from High Level Output 

Output 

Control 

Any Q 

2 

12 

2 

10 

ns 

tpLZ 

Output Disable Time 
from Low Level Output 

Output 

Control 

Any Q 

3 

17 

3 

15 

ns 


Note 1; See Section 1 for test waveforms and output load. 
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DM54ALS573B/DM74ALS573B 


National 
Semiconductor 
Corporation 

DM54ALS573B/DM74ALS573B Octal D-Type Transparent 
Latches with TRI-STATE® Outputs 

General Description 

These 8-bit registers feature totem-pole TRI-STATE outputs 
designed specifically for driving highly-capacitive or relative- 
ly low-impedance loads. The hIgh-impedance state and in- 
creased high-logic-level drive provide these registers with 
the capability of being connected directly to and driving the 
bus lines in a bus-organized system without need for inter- 
face or pull-up components. They are particularly attractive 
for implementing buffer registers, I/O ports, bidirectional 
bus drivers, and working registers. 

The eight latches of the ALS573B are transparent D-type 
latches. While the enable (G) is high the Q outputs will fol- 
low the data (D) inputs. When the enable is taken low the 
output will be latched at the level of the data that was set 
up. 

A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high-impedance state. In the high-impedance 


state the outputs neither load nor drive the bus lines signifi- 
cantly. 

The output control does not affect the internal operation of 
the latches. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Functionally equivalent with LS373 

■ Improved AC performance over LS373 at approximately 
half the power 

■ TRI-STATE buffer-type outputs drive bus lines directly 



Connection Diagram 


Dual-ln-Llne Package 

Vcc 1Q 2Q 3Q 4Q 50 60 70 80 ENABLE 



OUTPUT ID 2D 30 40 50 60 70 80 GND 

CONTROL 

Order Number DM54ALS573BJ, DM74ALS573BWM or DM74ALS573BN 
See NS Package Number J20A, M20B or N20A 

Function Tabie 


Output 

Control 

Enable 

G 

D 

Output 

Q 

L 

H 

H 

H 

L 

H 

L 

L 

L 

L 

X 

Qq 

H 

X 

X 

Z 


L = Low State. H = High State, X = Don’t Care 
Z = High Impedance State 
Qq = Previous Condition of Q 


TL/F/6226-1 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, Note: The "Absolute Maximum Ratings" are those values 

contact the National Semiconductor Sales Office/ beyond which the safety of the device cannot be guaran- 

Distributors for availability and specifications. teed. The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the "Electrical Characteristics " 

Input Voltaqe 7V guaranteed at the absolute maximum ratings. 

^ ^ The "Recommended Operating Conditions" table will define 

Voltage Applied to Disabled Output 5.5V the conditions for actual device operation. 

Operating Free Air Temperature Range 

DM54ALS - 55°C to + 1 25°C 

DM74ALS 0‘“Cto+70‘’C 

Storage Temperature Range -65°Cto +150°C 

Recommended Operating Conditions 

Symbol 

Parameter 

DM54ALS573B 

1 DM74ALS573B | 

Units 

Min 

Norn 

Max 

1 Min 

Norn 

Max 

Vcc 

Supply Voltage 

MM 

5 

5.5 

IHM 

5 

5.5 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.7 



0.8 

V 

lOH 

High Level Output Current 



-1 



-2.6 

mA 

lOL 

Low Level Output Current 



12 



24 

mA 

tw 

Width of Enable Pulse, High 

10 



10 



ns 

<SU 

Data Setup Time 

104. 



104. 



ns 

tH 

Data Hold Time 

BQI 



7i 



ns 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 

The ( 4> ) arrow Indicates the negative edge of the enable is used for reference. 

Eiectrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 

Symbol 

Parameter 

Conditions 

Min 

Typ 

Max 

Units 

V|K 

Input Clamp Voltage 

Vcc = 4.5V, l| = -18 mA 



-1.2 

V 

VOH 

High Level Output 

Voltage 

>1 

O =! 
> > 

loH = Max 

2.4 

3.2 


V 

Vcc = 4.5V to 5.5V 


< 

o 

o 

I 

ro 



V 

Vql 

Low Level Output 

Voltage 

Vcc = 4.5V 

V|H = 2V 

54/74ALS 
lOL = 12 mA 


0.25 

0.4 

V 

74ALS 
loL = 24 mA 


0.35 

0.5 

V 

h 

Input Current @ Max 

Input Voltage 

Vcc = 5.5V, V|H = 7V 


■ 

0.1 

mA 

l|H 

High Level Input Current 

Vcc = 5.5V, V|H = 2.7V 



20 

fiA 

l|L 

Low Level Input Current 

Vcc = 5.5V, ViL = 0.4V 



-0.1 

mA 

>0 

Output Drive Current 

Vcc = 5.5V, Vo = 2.25V 

-30 


-112 

mA 

loZH 

Off-State Output Current 
High Level Voltage Applied 

Vcc = 5.5V, V|H = 2V 

Vo = 2.7V 


■ 

20 

p.A 

•OZL 

Off-State Output Current 

Low Level Voltage Applied 

Vcc = 5.5V, V|H = 2V 

Vo = 0.4V 



-20 

p,A 

icc 

Supply Current 

Vcc = 5.5V 

Outputs Open 

Outputs High 


10 

17 

mA 

Outputs Low 


15 

24 

mA 

Outputs Disabled 


15.5 

27 

mA 
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Switching Characteristics over recommended operating free air temperature range (Note 1 ). 


Symbol 

Parameter 

Conditions 

From 

To 

DM54ALS573B 

DM74ALS573B 

Units 

Min 

Max 

Min 

Max 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Vcc = 4.5V to 5.5V 
Rl = 50on 

Data 

Any Q 

2 

15 

2 

14 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Cl = 50 pF 

Data 

Any Q 

2 

15 

2 

14 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 


Enable 

Any Q 

8 

25 

8 

20 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 


Enable 

Any Q 

8 

20 

8 

19 

ns 

tpZH 

Output Enable Time 
to High Level Output 


Output 

Control 

Any Q 

4 

21 

4 

18 

ns 

tpZL 

Output Enable Time 
to Low Level Output 


Output 

Control 

Any Q 

4 

21 

4 

18 

ns 

tPHZ 

Output Disable Time 
from High Level Output 


Output 

Control 

Any Q 

2 

12 

2 

10 

ns 

tpLZ 

Output Disable Time 
from Low Level Output 


Output 

Control 

Any Q 

2 

18 

2 

15 

ns 


Note 1: See Section 1 for test waveforms and output load. 
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DM54ALS574A/DM74ALS574A 




National 

Semiconductor 

Corporation 


DM54ALS574A/DM74ALS574A Octal D-Type 
Edge-Triggered Flip-Flops with TRI-STATE® Outputs 


General Description 

These 8-bit registers feature totem-pole TRI-STATE outputs 
designed specifically for driving highly-capacitive or relative- 
ly low-impedance loads. The high-impedance state and in- 
creased high-logic-level drive provide these registers with 
the capability of being connected directly to and driving the 
bus lines in a bus-organized system without need for inter- 
face or pull-up components. They are particularly attractive 
for implementing buffer registers, I/O ports, bidirectional 
bus drivers, and working registers. 

The eight flip-flops of the ALS574A are edge-triggered 
D-type flip-flops. On the positive transition of the clock, the 
Q outputs will be set to the logic states that were set up at 
the D inputs. 

A buffered output control Input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high-impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines signifi- 
cantly. 


The output control does not affect the internal operation of 

the flip-flops. That is, the old data can be retained or new 

data can be entered even while the outputs are off. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Functionally equivalent with LS374 

■ Improved AC performance over LS374 at approximately 
half the power 

■ TRI-STATE buffer-type outputs drive bus lines directly 


Connection Diagram 


Dual-ln-Llne Package 
4Q 5Q 



Order Number DM54ALS574AJ, DM74ALS574AWM or DM74ALS574AN 
See NS Package Number J20A, M20B or N20A 


Function Tabie 


Output 

Control 

Clock D 

Output 

Q 

L 

T H 

H 

L 

T L 

L 

L 

L X 

Qo 

H 

X X 

Z 


L = Low State, H = High State, X = Don’t Care 
T = Positive Edge Transition 
Z = High Impedance State 
Qo = Previous Condition of Q 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, Note; The “Absolute Maximum Ratings" are those values 

contact the Nationai Semiconductor Saies Office/ beyond which the safety of the device cannot be guaran- 

Distributors for avaiiabiiity and specifications. teed. The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the "Eiectrical Characteristics” 

In t voltaae 7V guaranteed at the absolute maximum ratings. 

^ ^ The "Recommended Operating Conditions" table will define 

Voltage Applied to Disabled Output 5.5V conditions for actual device operation. 

Operating Free Air Temperature Range 

DM54ALS - 55°C to + 1 25°C 

DM74ALS 0°C to + 70‘“C 

Storage Temperature Range - 65°C to + 1 50°C 

Recommended Operating Conditions 

Symbol 

Parameter 

DM54ALS574A 

1 DM74ALS574A | 

Units 

Min 

Nom 

Max 

Min 

Nom 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.5 

5 

5.5 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.7 



0.8 

V 

lOH 

High Level Output Current 



-1 



-2.6 

mA 

Iql 

Low Level Output Current 



12 



24 

mA 

fCLOCK 

Clock Frequency 

0 


28 

0 


35 

MHz 

tw 

Width of Clock Pulse 

High 

16.5 



14 



ns 

Low 

16.5 



14 



ns 

tsu 

Data Setup Time 

15t 



15T 



ns 

tH 

Data Hold Time 

4t 



ot 



ns 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 

The ( t ) arrow indicates the positive edge of the Clock is used for reference. 

Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 

Symbol 

Parameter 

Conditions 

Min 

Typ 

Max 

Units 

V|K 

Input Clamp Voltage 

Vcc = 4.5V, l| = -18 mA 



-1.2 

V 

VoH 

High Level Output 

Voltage 

Vcc = 4.5V 

V|L = V|L Max 

lOH = Max 

2.4 

3.2 


V 

Vcc = 4.5V to 5.5V 


CVJ 

1 

o 

o 

> 



V 

VoL 

Low Level Output 

Voltage 

Vcc = 4.5V 

V|H = 2V 

54/74ALS 
loL = 12 mA 


0.25 

0.4 

V 

74ALS 
lOL == 24 mA 


0.35 

0.5 

V 

ll 

Input Current at Max 

Input Voltage 

Vcc = 5.5V, V,H = 7V 



0.1 

mA 

l|H 

High Level Input Current 

Vcc = 5.5V, V,H = 2.7V 



20 

/jiA 

l|L 

Low Level Input Current 

Vcc = 5.5V. V|L = 0.4V 



-0.2 

mA 

lo 

Output Drive Current 

Vcc = 5.5V, Vo = 2.25V 

-30 


-112 

mA 

Iqzh 

Off-State Output Current 

High Level Voltage Applied 

Vcc ~ 5.5V, V|H = 2V 

Vo = 2.7V 


■ 

20 

jxA 

Iqzl 

Off-State Output Current 

Low Level Voltage Applied 

Vcc = 5.5V. V|H = 2V 

Vo = 0.4V 



-20 

jxA 

■cc 

Supply Current 

Vcc = 5.5V 

Outputs Open 

Outputs High 


11 

18 

mA 

Outputs Low 


17 

27 

mA 

Outputs Disabled 


17 

28 

mA 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 


Symbol 

Parameter 

Conditions 

From 

To 

DM54ALS574A 

DM74ALS574A 

Units 

Min 

Max 

Min 

Max 

fMAX 

Maximum Clock Frequency 

Vcc = 4.5V to 5.5V 
Rl = 500ft 

Cl = 50 pF 



28 


35 


MHz 

tpLH 

Propagation Delay Time 

Low to High Level Output 

Clock 

Any Q 

B 

22 

B 

14 

ns 

tpHL 

Propagation Delay Time 

High to Low Level Output 

Clock 

Any Q 

B 

17 

B 

14 

ns 

tpZH 

Output Enable Time 
to High Level Output 

Output 

Control 

Any Q 

B 

21 

D 

18 

ns 

tpZL 

Output Enable Time 
to Low Level Output 

Output 

Control 

AnyO 

B 

26 

B 

18 

ns 

tpHZ 

Output Disable Time 
from High Level Output 

Output 

Control 

AnyO 

2 

16 

2 

10 

ns 

fpLZ 

Output Disable Time 
from Low Level Output 

Output 

Control 

AnyO 

2 

25 

2 

12 

ns 


Note 1: See Section 1 for test waveforms and output load. 
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DM54ALS576A/DM74ALS576A 




National 

Semiconductor 

Corporation 


DM54ALS576A/DM74ALS576A Octal D-Type 
Edge-Triggered Flip-Flops with TRI-STATE® Outputs 


General Description 

These 8-bit registers feature totem-poie TRi-STATE outputs 
designed specifically for driving highly-capacitive or relative- 
ly low-impedance loads. The high-impedance state and in- 
creased high-logic-level drive provide these registers with 
the capability of being connected directly to and driving the 
bus lines in a bus-organized system without need for inter- 
face or pull-up components. They are particularly attractive 
for implementing buffer registers, I/O ports, bidirectional 
bus drivers, and working registers. 

The eight flip-flops of the ALS576A are edge-triggered in- 
verting D-t^e flip-flops. On the positive transition of the 
clock, the Q outputs will be set to the complement of the 
logic states that were set up at the D inputs. 

A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 


levels) or a high-impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines signifi- 
cantly. 

The output control does not affect the internal operation of 
the flip-flops. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ TRI-STATE buffer-type outputs drive bus lines directly 


Connection Diagram 


Dual-ln-Llne Package 



1 I 2 I 

OUTPUT 1 D 
CONTROL 


9 | 10 | 

8D GND 


Order Number DM54ALS576AJ, DM74ALS576AWM or DM74ALS576AN 
See NS Package Number J20A, M20B or N20A 


Function Tabie 


Output 

Control 

Clock D 

Output 

Q 

L 

t H 

L 

L 

t L 

H 

L 

L X 

Qq 

H 

X X 

z 


L = Low State, H = High State, X = Don't Care 
T = Positive Edge Transition 
Z = High Impedance State 
Qo = Previous Condition of Q 
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Absolute Maximum Ratings 

If Military/ Aerospace specified devices are required, Note: The ‘‘Absolute Maximum Ratings" are those values 

contact the National Semiconductor Sales Office/ beyond which the safety of the device cannot be guaran- 

Distributors for availability and specifications. teed. The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the ‘‘Electrical Characteristics" 

Input Voltaqe 7V guaranteed at the absolute maximum ratings. 

^ The ‘‘Recommended Operating Conditions" table will define 

Voltage Applied to Disabled Output 5.5V conditions for actual device operation. 

Operating Free Air Temperature Range 

DM54ALS - 55'’C to 4- 1 25°C 

DM74ALS O^C to -f- 70°C 

Storage T emperature Range - 65°C to -t-l 50°C 

Recommended Operating Conditions 

Symbol 

Parameter 

DM54ALS576A 

1 DM74ALS576A | 

Units 

Min 

Nom 

Max 

Min 

Nom 

Max 

Vcc 

Supply Voltage 


5 

5.5 

4.5 

5 

5.5 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.7 



0.8 

V 

lOH 

High Level Output Current 



-1 



-2.6 

mA 

lOL 

Low Level Output Current 



12 



24 

mA 

fCLOCK 

Clock Frequency 

0 


25 

0 


30 

MHz 

tw 

Width of Clock Pulse 

High 

20 



16.5 



ns 

Low 

20 



16.5 



ns 

tsu 

Data Setup Time 

15t 



15t 



ns 

tH 

Data Hold Time 

■n 



ot 



ns 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

'C 

The ( t ) arrow indicates the positive edge of the Clock is used for reference. 

Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 

Symbol 

Parameter 

Conditions 

Min 

Typ 

Max 

Units 

V|K 

Input Clamp Voltage 

Vcc = 4.5V, l| = -18 mA 



-1.2 

V 

Vqh 

High Level Output 

Voltage 

Vcc = 4.5V 

V|L = V|L Max 

loH = Max 

2.4 

3.2 


V 

Vcc = 4.5V to 5.5V 

loH = -400 fi-A 

CVJ 

1 

o 

o 

> 



V 

Vql 

Low Level Output 

Voltage 

Vcc = 4.5V 

V|H = 2V 

54/74ALS 
lOL = 12 mA 


0.25 

0.4 

V 

74ALS 

Iql = 24 mA 


0.35 

0.5 

V 

ll 

Input Current @ Max 

Input Voltage 

Vcc = 5.5V. V|H = 7V 



0.1 

mA 

l|H 

High Level Input Current 

Vcc = 5.5V, V,H = 2.7V 



20 

/xA 

l|L 

Low Level Input Current 

Vcc = 5.5V. V|L = 0.4V 



-0.2 

mA 

>0 

Output Drive Current 

Vcc = 5.5V, Vo = 2.25V 

-30 


-112 

mA 

loZH 

Off-State Output Current 

High Level Voltage Applied 

Vcc = 5.5V. ViH = 2V 

Vo = 2.7V 



20 

/xA 

loZL 

Off-State Output Current 

Low Level Voltage Applied 

Vcc = 5.5V. V|H = 2V 

Vo = 0.4V 



-20 

jxA 

■cc 

Supply Current 

Vcc = 5.5V 

Outputs Open 

Outputs High 


10 

18 

mA 

Outputs Low 


15 

24 

mA 

Outputs Disabled 


16 

30 

mA 
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Switching Characteristics over recommended operating free air temperature range (Note 1). 


Symbol 

Parameter 

Conditions 

From 

To 

DM54ALS576A 

DM74ALS576A 

Units 

Min 

Max 

Min 

Max 

fMAX 

Maximum Clock Frequency 

Vcc = 4.5V to 5.5V 
Rl = 50on 

Cl = 50 pF 



25 


30 


MHz 

tpLH 

Propagation Delay Time 

Low to High Level Output 

Clock 

Any Q 

■ 

15 

a 

14 

ns 

tPHL 

Propagation Delay Time 

High to Low Level Output 

Clock 

Any Q 

■ 

15 

B 

14 

ns 

tP2H 

Output Enable Time 
to High Level Output 

Output 

Control 

Any Q 

■ 

21 

B 

18 

ns 

tpZL 

Output Enable Time 
to Low Level Output 

Output 

Control 

AnyO 

a 

21 

D 

18 

ns 

tpHZ 

Output Disable Time 
from High Level Output 

Output 

Control 

Any Q 

I 

2 

12 

2 

10 

ns 

tPLZ 

Output Disable Time 
from Low Level Output 

Output 

Control 

AnyO 

3 

17 

3 

15 

ns 


Note 1: See Section 1 for test waveforms and output load. 
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l| 2^ 3 J 4 I sl 61 7 ] sl 9 I 10| 

OUTPUT 1 D 2D 3D 4D 5D 6D 7D 8D GND 

CONTROL 


TL/F/6229-1 

Order Number DM54ALS580AJ, DM74ALS580AWM or DM74ALS580AN 
See NS Package Number J20A, M20B or N20A 


Function Table 


Output 

Enable 

D 

Output 

Control 

G 


Q 

L 

H 

H 

L 

L 

H 

L 

H 

L 

L 

X 

Qo 

H 

X 

X 

Z 


L = Low State, H = High State, X = Don’t Care 
Z = High Impedance State 
Qo = Previous Condition of Q 
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Absolute Maximum Ratings 

If Military/ Aerospace specified devices are required, Note: The "Absolute Maximum Ratings" are those values 

contact the National Semiconductor Sales Office/ beyond which the safety of the device cannot be guaran- 

Distributors for availability and specifications. teed. The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the "Electrical Characteristics " 

Input Voltaae 7V guaranteed at the absolute maximum ratings. 

^ The "Recommended Operating Conditions" table will define 

Voltage Applied to Disabled Output 5.5V conditions for actual device operation. 

Operating Free Air Temperature Range 

DM54ALS - 55'’C to + 1 25‘'C 

DM74ALS 0°Cto+70'‘C 

Storage Temperature Range -65°C to + 1 50°C 

Recommended Operating Conditions 

Symbol 

Param 


DM54ALS580A 

DM74ALS580A 

Units 


Min 

Nom 

Max 

Min 

Nom 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.5 

5 

5.5 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.7 



0.8 

V 

lOH 

High Level Output Current 



-1 



-2.6 

mA 

Iql 

Low Level Output Current 



12 



24 

mA 

tw 

Width of Enable Pulse, High or Low 

15 



15 



ns 

tsu 

Data Setup Time 

lOi 



lOi 



ns 

tH 

Data Hold Time 

lOi 



lOi 



ns 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 

The ( i ) arrow indicates the negative edge of the enable is used for reference. 

Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25'’C. 

Symbol 

Parameter 

Conditions 

Min 

Typ 

Max 

Units 

V|K 

Input Clamp Voltage 

Vcc = 4.5V, ll = -18 mA 



-1.2 

V 

Vqh 

High Level Output 

Voltage 

Vcc = 4.5V 

V|L = V|L Max 

loH = Max 

2.4 

3.2 


V 

Vcc = 4.5V to 5.5V 

lOH = “400 JU.A 

CVI 

1 

o 

o 

> 



V 

VoL 

Low Level Output 

Voltage 

Vcc = 4.5V 

V|H = 2V 

54/74ALS 
lOL = 12 mA 


0.25 

0.4 

V 

74ALS 
lOL = 24 mA 


0.35 

0.5 

V 

ll 

Input Current @ Max 

Input Voltage 

Vcc = 5.5V, V|H = 7V 



0.1 

mA 

l|H 

High Level Input Current 

Vcc = 5.5V, V|H = 2.7V 



20 

fiA 

1|L 

Low Level Input Current 

Vcc = 5.5V, ViL = 0.4V 



-0.1 

mA 

•o 

Output Drive Current 

Vcc = 5.5V, Vo = 2.25V 

-30 


-112 

mA 

Iqzh 

Off-State Output Current 
High Level Voltage Applied 

Vcc = 5.5V, V|H = 2V 

Vo = 2.7V 



20 

/J.A 

Iqzl 

Off-State Output Current 

Low Level Voltage Applied 

> 

(M 

II 

X 

> 

iri 

o o 
> > 



-20 

fiA 

Icc 

Supply Current 

Vcc = 5.5V 

Outputs Open 

Outputs High 


10 

17 

mA 

Outputs Low 


16 

26 

mA 

Outputs Disabled 


17 

29 

mA 




2-219 


DM54ALS580A/DM74ALS580A 


































Switching Char acteristics over recommended operating free air temperature range (Note 1 ) 


Symbol 

Parameter 

Conditions 

From 

To 

DM54ALS580A 

DM74ALS580A 

Units 

Min 

Max 

Min 

Max 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Vcc = 4.5V to 5.5V 
R|_ = 500fl 

Cl = 50 pF 

Data 

Any Q 

3 

21 

3 

18 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Data 

Any Q 

3 

15 

3 

14 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Enable 

Any Q 

8 

29 

8 

22 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Enable 

Any Q 

8 

22 

8 

21 

ns 

tpZH 

Output Enable Time 
to High Level Output 

Output 

Control 

Any Q 

B 

21 

B 

18 

ns 

tpZL 

Output Enable Time 
to Low Level Output 

Output 

Control 

Any Q 

B 

21 

B 

18 

ns 

tpHZ 

Output Disable Time 
from. High Level Output 

Output 

Control 

Any Q 

2 

12 

2 

10 

ns 

tPLZ 

Output Disable Time 
from Low Level Output 

Output 

Control 

Any Q 

3 

18 

3 

15 

ns 


Note 1: See Section 1 for test waveforms and output load. 
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DM54ALS590/DM74ALS590 




National 

Semiconductor 

Corporation 


PRELIMINARY 


DM54ALS590/DM74ALS590 
8-Bit Binary Counter with 
Output Registers 

General Description 

These devices each contain an 8-bit binary counter that 
feeds an 8-bit storage register. The storage register has par- 
allel outputs. Separate clocks are provided for both the bi- 
nary counter and the storage register. The binary counter 
features a direct clear input (CCLR) and a count enable in- 
put (CCKEN). For cascading, a ripple carry output (RCO) is 
provided. Expansion is easily accomplished for two stages 
by connecting RCO of the first stage to CCKEN of the sec- 
ond stage. Cascading for larger count chains can be accom- 
plished by connecting RCO of each stage to CCK of the 
following stage. 


Both the counter and register clocks are positive edge trig- 
gered. If the user wishes to connect both clocks together, 
the counter state will always be one count ahead of the 
register. Internal circuitry prevents clocking from the clock 
enable. 

Features 

■ Advanced oxide-isolated ion-implanted Schottky TTL 
process 

■ Switching performance is guaranteed over full tempera- 
ture and Vcc supply range 


Connection Diagram 


— ^ 

1 

IT 

16 

2 

15 

3 

14 

4 

13 

5 

12 

6 

11 

7 

10 

8 

9 


Order Number DM54ALS590J or DM74ALS590M, N 
See NS Package Number J16A, M16A or N16A 


This document contains information on a product under development. NSC reserves the right to change or discontinue this product without notice. 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Voltage Applied to Disabled Output 5.5V 

Operating Free-Air Temperature Range 
DM54ALS - 55°C to + 1 25‘'C 

DM74ALS 0°Cto-f-70°C 

Storage T emperature Range - 65°C to -f 1 50°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions" table will define 
the conditions for actual device operation. 



DM54ALS590 


DM74ALS5gO 



fcCK 


fpCK 


tw (CCK) 


tw (CCLR) 


tw (RCK) 


tsu 


Supply Voltage 


High Level Input Voltage 


Low Level Input Voltage 


High Level Output | RCO 
Current 


Low Level Output 
Current 


Counter Clock Frequency 


Register Clock Frequency 


Width of Counter Clock Pulse 


Width of Counter Clear Pulse 


Width of Register Clock Pulse 


Setup Time 


Nom 

Max 

5 

5.5 


Hold Time 



CCKEN Low before CCK P 


CCLR Inactive before CCK P 


CCK before RCK P (Note 1) 


CCKEN Low after CCK P 


Free Air Operating Temperature 


Note 1: This setup time ensures the register will see stable data from the counter outputs. The clocks may be tied together in which case the register state will be 
one clock pulse behind the counter. 

Electrical Characteristics over recommended free air temperature range 


Symbol 


V|K 


Vqh 



Parameter 


Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Off-State Output Current 
With High Level Voltage 
Applied 


Off-State Output Current 
With Low Level Voltage 
Applied 


Test Conditions 


Vcc = Min, l| = -18 mA 


Vcc ~ 4.5 to 5.5V, Iqh ~ —0.4 mA 


Vcc “ Min, Iqh — Max 


Vcc = Min 54/74ALS 

Iql = 12 mA 

74ALS 
Iql = 24 mA 


Vcc = Min, V|L = Max, 
V|H = Min, Vo = 2.7V 


Vcc Min, V]L = Max, 
V|H = Min, Vq = 0.4V 
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Electrical Characteristics over recommended free air temperature range (Continued) 


Symbol 

Parameter 

Test Conditions 

Min 

Typ 

Max 

Units 

l| 

Input Current at Max 

Input Voltage 

Vcc = Max, V| = 7V 


■ 

100 

/xA 

l|H 

High Level Input Current 

Vcc = Max, V| = 2.7V 



20 

fiA 

l|L 

Low Level Input Current 

Vcc = Max, V| = 0.4V 



-100 

fiA 

Iq 

Output Drive Current 

Vcc = Max, Vo = 2.25V 

-30 


-112 

mA 

Icc 

Supply Current 

Vcc = Max 

Outputs High 


33 


mA 

Outputs Low 


46 


Outputs Disabled 


44 



Switching Characteristics over recommended operating free air temperature range 


Symbol 

Parameter 

Conditions 

From (Input) 
To (Output) 

DM54ALS590 

DM74ALS590 

Units 

Min 

Max 

Min 

Max 

fMAX 

Maximum Clock Frequency 

Vcc = 4.5 to 5.5V, 
Rl = 480 n, 

Rf = R 2 == 500ft, 
Ta = Min to Max 

CCK to RCO 





MHz 

tpLH 

Propagation Delay Time 

Low to High Level Output 

CCK to RCO 





ns 

tpHL 

Propagation Delay Time 

High to Low Level Output 

CCK to RCO 





ns 

fPLH 

Propagation Delay Time 

Low to High Level Output 

CCLR 

to RCO 





ns 

tPLH 

Propagation Delay Time 

Low to High Level Output 

RCKtoQ 




■ 

ns 

tpHL 

Propagation Delay Time 

High to Low Level Output 

RCKtoQ 





ns 

tpLH 

Propagation Delay Time 

Low to High Level Output 

GtoQ 





ns 

tpHL 

Propagation Delay Time 

High to Low Level Output 

G toQ 




■ 

ns 

tpZH 

Output Enable Time 
to High Level Output 

GtoO 





ns 

tpZL 

Output Enable Time 
to Low Level Output 

GtoQ 





ns 

tpHZ 

Output Disable Time 
from High Level Output 

GtoQ 





ns 

tpLZ 

Output DisableTime 
from Low Level Output 

GtoQ 





ns 

Note 1 : See Section 1 for test waveforms and output load. 


2-224 









































































































2-225 


DM54ALS590/DI\/I74ALS590 





DM54ALS620A/DM74ALS620A 


Nah'onai PRELIMINARY 

Semiconductor 
Corporation 

DM54ALS620A/DM74ALS620A 
Octal TRI-STATE® Bus Transceiver 

General Description 

This advanced low power Schottky device contains 8 pairs 
of TRI-STATE logic elements configured as an octal bus 
transceiver. It is designed for use in memory, microproces- 
sor systems and in asynchronous bidirectional data buses. 

Data transmission from the A bus to the B bus or from the B 
bus to the A bus is selectively controlled by (GBA and GAB) 
the enable inputs. These inputs are also used to disable the 
devices so that the buses are effectively isolated. 

The dual-enable configuration gives the ALS620A ^e capa- 
bility to store data by simultaneous enabling of GBA and 
GAB. Each output reinforces its input in this transceiver con- 
figuration. Thus, when both control inputs are enabled and 
all other data sources to the two sets of bus lines are at high 
impedance, both sets of bus lines will remain at their last 
logic states. 


Features 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ TRI-STATE outputs on A and B buses 

■ Local bus-latch capability 

■ Switching specifications into 500n/50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Low output impedance to drive terminated transmission 
lines to 133fl 



Connection Diagram 

Dual-ln-Line Package 

Vcc SBA IB 2B 3B 4B SB SB 7B SB 


m 

ISI 

raa 

nm 

m 

pi 

» 

ilB 

!■ 

pi 

■ 

HI 

Hi 

li 


Sii 

lii 


EH 

y 

Ul 

HI 



GAB 1A ZA 3A 4A 5A 6A 7A BA GND TL/F/6230-1 

Order Number DM54ALS620AJ, DM74ALS620AN or DM74ALS620AWM 
See NS Package Number J20A, M20B or N20A 


Function Table 


Enable Inputs 

Operation 

GBA 

GAB 

^^y 

■■ 

B Data to A Bus 



A Data to B Bus 



Hi-Z 

■ 

H 

B Data to A Bus 

A Data to B Bus 


H = High Logic Level, L = Low Logic Level 
Hi-Z = High Impedance 


This document contains information on a product under development. NSC reserves the right to change or discontinue this product without notice. 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 

Enable Inputs 7V 

I/O Ports 5.5V 

Operating Free Air Temperature Range 

DM54ALS -55°Cto +125'’C 

DM74ALS 0°Cto+70'’C 

Storage T emperature Range - 65°C to + 1 SO^C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

Iqh 

High Level Output Current 

lOL 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM54ALS620A 








Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 



Input Clamp Voltage Vcc = 45V, I|n = -18 mA 
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Switching Characteristics over recommended operating free air temperature range (Notes 1 and 2) 


Symbol 

Parameter 

Circuit 

Configuration 

DM54ALS620A 

DM74ALS620A 

Units 

Min 

Max 

Min 

Max 

tpLH 

Propagation Delay Time, 

Low to High Level Output 


2 

12 

2 

10 

ns 

tpHL 

Propagation Delay Time, 

High to Low Level Output 

2 

12 

2 

10 

ns 

tpLH 

Propagation Delay Time, 

Low to High Level Output 

B A 

2 

12 

2 

10 

ns 

tpHL 

Propagation Delay Time, 

High to Low Level Output 

2 

12 

2 

10 

ns 

tpZL 

Output Enable Time to Low Level Output 

IN 

l^^OUT 

5 

31 

5 

25 

ns 

tpZH 

Output Enable Time to High Level Output 

C 

3 

23 

3 

17 

ns 

tpLZ 

Output Disable Time from Low Level Output 

3 

22 

3 

18 

ns 

tpHZ 

Output Disable Time from High Level Output 


2 

14 

2 

12 

ns 

tpZL 

Output Enable Time to Low Level Output 

IN 


5 

31 

5 

25 

ns 

tpZH 

Output Enable Time to High Level Output 

GAi^ 

^gOUT 

3 

23 

3 

18 

ns 

tpLZ 

Output Disable Time from Low Level Output 

3 

22 

3 

18 

ns 

tpHZ 

Output Disable Time from High Level Output 


2 

14 

2 

12 

ns 


Note 1: Sea Section 1 for test waveforms and output load. 


Note 2: Switching characteristic conditions are Vcc = 4.5V to 5.5V, Ri = R 2 = 5000, Cl = 50 pF. 
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National 

Semiconductor 

Corporation 


DM54ALS640A/DM74ALS640A 
Inverting Octal Bus Transceivers 


General Description 

These inverting octal bus transceivers are designed for 
asynchronous two-way communication between data bus- 
ses. These devices transmit data from the A bus to the B 
bus or from the B bus to the A bus depending upon the level 
at the direction control (DIR) input. The enable input (G) can 
be used to disable the device so the busses are effectively 
isolated. 


Features 

■ Advanced Oxide-isolated Ion-implanted Schottky TTL 
process 

■ Switching performance is guaranteed over full tempera- 
ture and Vcc supply range 

■ Switching performance specified at 50 pF 

■ PNP input design reduces input loading 


Connection and Logic Diagrams 


vcc G B1 B2 B3 B4 B5 B6 B7 B8 
|20 |19 Its i17 (16 Its lU i13 i12 |11 


M l2 I3 I4 >5 '6 I7 l8 I9 MO 
DIR A1 A2 A3 A4 A5 A6 A7 A8 GND 

TL/F/8640-1 

Order Number DIVIS4ALS640AJ, DM74ALS640AWM or DM74ALS640AN 
See NS Package Number J20A, M20B or N20A 



TO SEVEN OTHER TRANSCEIVERS 


Function Table 


Control 

Inputs 

G 

DIR 

L 

L 

L 

H 

H 

X 


L = Low Logic Level 
H = High Logic Level 
X = Either Low or High Logic Level 


Operation 

B Data to A Bus 
A Data to B Bus 
Isolation 
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DM54ALS640A/DM74ALS640A 


Absolute Maximum Ratings (Note d 

If Military/Aerospace specified devices are required, 
contact the Nationai Semiconductor Saies Office/ 
Distributors for avaiiabiiity and specifications. 

Supply Voltage 7V 

Input Voltage; Control Inputs 7V 

I/O ports 5.5V 

Operating Free Air Temperature Range 
DM54ALS -55°Cto +125°C 

DM74ALS O^C to + 70°C 

Storage T emperature Range - 65°C to + 1 50°C 

Recommended Operating Conditions 


Note 1: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

■oh 

High Level Output Current 

lOL 

Low Level Output Current 

Ta 

Operating Free Air Temperature Range 


DM54ALS640A 


DM74ALS640A 



Typ 

Max 

5 

5.5 



Electrical Characteristics Over Recommended Free Air Temperature Range 


DM54ALS640A 


Symbol 




Parameter 

Test Conditions 

Input Clamp Voltage 

Vcc — Min, l| = — 

18 mA 

High Level Output Voltage 

Vcc = 4.5 to 5.5V 

Iqh = “0.4 mA 


Vcc = Max 

Iqh = - 3 mA 


Iqh = Max 

Low Level Output Voltage 

Vcc — Min 

Iql = 12 mA 



Iql = 24 mA 

Input Current at 

Vcc = Max. 

I/O Ports, V| = 5.5V 

Maximum Input Voltage 


Control Inputs, V| = 7V 

High Level Input Current 

Vcc = Max, Vj = 2 

’.7V (Note 2) 

Low Level Input Current 

Vcc = Max, V| = ( 

3.4V (Note 2) 

Output Drive Current 

Vcc Max, Vq = 

2.25V 

Supply Current 

Vcc = Max 

Outputs High 



Outputs Low 

Outputs Disabled 



Vcc-2 


DM74ALS640A 


Min Typ Max 


-1.5 


Vcc-2 




p,A 


-100 juA 


-II2I mA 


30 



Note 2: For I/O ports, I|h and Iil parameters include the TRI-STATE output current (Iqzl and Iqzh)- 
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Switching Characteristics Over Recommended Operating Free Air Temperature Range 


Symbol 

Parameter 

From 

(Input) 

To 

(Output) 

Conditions 

DM54ALS640A 

DM74ALS640A 

Units 

Min 

Max 

Min 

Max 

tpLH 

Propagation Delay Time Low to 

High Level Output 

AorB 

B or A 

Vcc = 4.5 to 5.5V, 
Cl = 50 pF. 

R1 = R2 = 500n 
(Note 1) 

2 

14 

2 

11 

ns 

tpHL 

Propagation Delay Time High to 

Low Level Output 

AorB 

B or A 

2 

13 

2 

10 

ns 

tpZH 

Output Enable Time to High Level Output 

G 

AorB 

5 

25 

5 

21 

ns 

tpZL 

Output Enable Time to Low Level Output 

G 

AorB 

8 

27 

8 

24 

ns 

tpHZ 

Output Disable Time from 

High Level Output 

G 

AorB 

2 

12 

2 

10 

ns 

tpLZ 

Output Disable Time from 

Low Level Output 

G 

AorB 

3 

20 

3 

15 

ns 


Note 1: See Section 1 for test waveforms and output load. 
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National 

Semiconductor 

Corporation 


DM54ALS645A/DM74ALS645A Octal Bus Transceivers 


General Description 

These octal bus transceivers are designed for asynchro- 
nous t\wo-way communication between data busses. These 
devices transmit data from the A bus to the B bus or from 
the B bus to the A bus depending upon the level at the 
direction control (DIR) input. The enable input (G) can be 
used to disable the device so the busses are effectively 
isolated. 


Features 

■ Advanced Oxide-isolated Ion-implanted Schottky TTL 
process 

■ Switching performance is guaranteed over full tempera- 
ture and Vcc supply range 

■ Switching performance specified at 50 pF 

■ PNP input design reduces input loading 


Connection and Logic Diagrams 


vcc G B1 B2 B3 B4 B5 B6 B7 B8 
i20 |ig |18 |17 lie |15 |14 |13 |12 ill 


M *2 I 3 U I 5 l6 I 7 *8 I 9 MO 

DIR A1 A2 A3 A4 A5 A6 A7 A8 GND 

TL/F/9304-1 

Order Number DM54ALS645AJ, DM74ALS645AWM or DM74ALS645AN 
See NS Package Number J20A, M20B or N20A 



TO SEVEN OTHER TRANSCEIVERS 


Function Table 


Control 

Inputs 

G 

DIR 

L 

L 

L 

H 

H 

X 


Operation 

B Data to A Bus 
A Data to B Bus 
Isolation 


Low = Low Logic Level 
High = High Logic Level 
X = Either Low or High Logic Level 
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Absolute Maximum Ratings (Note) 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for avaiiabiiity and specifications. 

Supply Voltage 7V 

Input Voltage; Control Inputs 7V 

I/O ports 5.5V 

Operating Free Air Temperature Range 
DM54ALS -55'’Cto +125°C 

DM74ALS O^Cto+ZO^C 

Storage T emperature Range - 65°C to + 1 50°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

Iqh 

High Level Output Current 

Iql 

Low Level Output Current 

Ta 

Operating Free Air Temperature Range 


DM54ALS645A 


DM74ALS645A 



Typ 

Max 

5 

5.5 



Electrical Characteristics Over Recommended Free Air Temperature Range 


Symbol 


DM54ALS645A 


Min Typ Max 


-1.5 


Vcc - 2 




Parameter 

Test Conditions 

Input Clamp Voltage 

Vcc — Min, l| = — 

18 mA 

High Level Output Voltage 

Vcc = 4.5 to 5.5V 

Iqh = “0-4 mA 


Vcc = Max 

Iqh = - 3 mA 


Iqh = Max 

Low Level Output Voltage 

Vcc — Min 

Iql = 12 mA 



Iql == 24 mA 

Input Current at 

Vcc = Max 

I/O Ports, V| = 5.5V 

Maximum Input Voltage 


Control Inputs, V| == 7V 

High Level Input Current 

Vcc = Max, V| = i 

2.7V (Note 2) 

Low Level Input Current 

Vcc = Max, V| = ( 

).4V (Note 2) 

Output Drive Current 

Vcc == Max, Vq = 

2.25V 

Supply Current 

Vcc = Max 

Outputs High 



Outputs Low 

Outputs Disabled 


DM74ALS645A 


Min Typ Max 


-1.5 


Vcc -2 



100 


100 


20 


-100 


-112 -30 




jxA 


-100 juA 


-112 mA 


45 



Note 2: For I/O ports, I|h and I|l parameters include the TRI-STATE® output current (Iqzl arid Iozh)- 
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DM54ALS645A/DM74ALS645A 


Switching Characteristics Over Recommended Operating Free Air Temperature Range 


Symbol 

Parameter 

From 

(Input) 

To 

(Output) 

Conditions 

DM54ALS645A 

DM74ALS645A 

Units 

Min 

Max 

Min 

Max 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Aor B 

Bor A 

Vcc = 4.5 to 5.5V, 
Cl = 50 pF, 

R1 = R2 = 500n 
(Note!) 

1 

15 

3 

10 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

AorB 

B or A 

1 

13 

3 

10 

ns 

tpZH 

Output Enable Time to 

High Level Output 

G 

AorB 

2 

30 

5 

20 

ns 

tpZL 

Output Enable Time to 

Low Level Output 

G 

AorB 

2 

29 

5 

20 

ns 

tpHZ 

Output Disable Time from 
High Level Output 

G 

AorB 

2 

14 

2 

10 

ns 

tpLZ 

Output Disable Time from 
Low Levei Output 

G 

AorB 

2 

30 

4 

15 

ns 


Note 1: See Section 1 for Test Waveforms and Output Load. 
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National 

Semiconductor 

Corporation 


PRELIMINARY 


DM54ALS646/DM74ALS646 Octal TRI-STATE® Bus 
Transceivers and Registers 


General Description 

This device incorporates an octal bus transceiver and an 
octal D-type register configured to enable multiplexed trans- 
mission of data from bus to bus or internal register to bus. 
This bus transceiver features totem-pole TRI-STATE out- 
puts designed specificaliy for driving highly-capacitive or rel- 
atively low-impedance loads. The high-impedance state and 
increased high-logic level drive provides this device with the 
capability of being connected directly to and driving the bus 
lines in a bus-organized system without the need for inter- 
face or pull-up components. They are particularly attractive 
for implementing buffer registers, I/O ports, bidirectional 
bus drivers, and working registers. 

The registers in the ALS646 are edge-triggered D-type flip- 
flops. On the positive transition of the clock (CAB or CBA), 
the input bus data is stored into the appropriate register. 
The CAB input controls the transfer of data into the A regis- 
ter and the CBA input controls the B register. 

The SAB and SBA control pins are provided to select 
whether real-time data or stored data is transferred. A low 
input level selects real-time data, and a high level selects 
stored data. The select controls have a “make before 


break” configuration to eliminate a glitch which would nor- 
mally occur in a typical multiplexer during the transition be- 
tween store and real-time data. 

The enable G and direction control pins provide four modes 
of operation: real-time data transfer from bus A to B, real- 
time data transfer from bus B to A, real-time bus A and/or B 
data transfer to internal storage, or internally stored data 
transfer to bus A or B. 

When the enable G pin is low, the direction pin selects 
which bus receives data. When the enable G pin is high, 
both buses become disabled yet their input function is still 
enabled. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ TRI-STATE buffer outputs drive bus lines directly 

■ Multiplexed real-time and stored data 

■ Independent registers for A and B buses 


Connection Diagram 


CAB- 

1 

24 

O 

o 

> 

__L 

SAB- 

2 

23 

-CBA 

DIR- 

3 

22 

-SBA 

A1- 

4 

21 

-G 

A2- 

5 

20 

-B1 

A3- 

6 

19 

-B2 

A4- 

7 

18 

-B3 

A5- 

8 

17 

-B4 

A6- 

9 

16 

-B5 

A7- 

10 

15 

-B6 

A8- 

11 

14 

-B7 

GND- 

12 

13 

-B8 


TL/F/9172-1 


Order Number DM54ALS646J or DM74ALS646WM, N 
See NS Number Package J24A, M24B or N24A 


This document contains information on a product under deveiopment. NSC reserves the right to change or discontinue this product without notice. 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 

Control Inputs 7V 

I/O Ports 5.5V 

Operating Free-Air Temperature Range 
DM54ALS - 55°C to + 1 25°C 

DM74ALS 0“Cto+70‘‘C 

-65°Cto -l-150°C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Storage T emperature Range - 65°C to -I- 1 50°C 

Recommended Operating Conditions 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

lOH 

High Level Output Current 

lOL 

Low Level Output Current 

^CLK 

Clock Frequency 

tw 

Pulse Duration, Clocks Low or High 

tsu 

Data Setup Time, A before CAB or B before CBA 

tH 

Data Hold Time, A after CAB or B after CBA 

Ta 

Free Air Operating Temperature 


DM54ALS646 


DM74ALS646 



t = With reference to the low to high transition of the respective clock. 

Electrical Characteristics over recommended free air temperature range 


Symbol Parameter Test Conditions 


Vic 





Parameter 

Test Conditions 

Input Clamp Voltage 

Vcc == Min, l| = —18 mA 

High Level Output 

Vcc = 4.5V to 5.5V 

Iqh — —0.4 mA 

Voltage 

Vcc ~ Min 

Iqh = -3 mA 



Iqh = Max 

Low Level Output 

Voltage 

Vcc ~ Min 

54/74ALS 
iOL = 12 mA 



74ALS 
loL = 24 mA 

Input Current at Maximum 

Vcc = Max 

I/O Ports, V| = 5.5V 

Input Voltage 


Control Inputs, V| = 7V 

High Level Input Current 

Vcc = Max, V| = 2.7V (Note 1) 

Low Level Input 

Vcc = Max, 

Control Inputs 

Current 

V| = 0.4V, (Note 1) I 

I 

I/O Ports 

Output Drive Current 

Vcc = Max, Vo = 2.25V 

Supply Current 

Vcc = Max 

Outputs High 



Outputs Low 



Outputs Disabled 



Note 1: For I/O ports the TRI-STATE output currents (Iqzh and Iqzl) are included in the Iih and I|l parameters. 
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Switching Characteristics over recommended operating free air temperature range 


Symbol 

Parameter 

Conditions 

From (Input) 
To (Output) 

DM54ALS646 

DM74ALS646 

Units 

Min 

Max 

Min 

Max 

tpLH 

Propagation Delay Time 

Low to High Level Output 

Vcc = 4.5V to 5.5V. 
Cl = 50 pF, 

Rl = R 2 = 500ft, 

Ta = Min to Max 
(Note 1) 

CBA or CAB 
to A or B 

10 

35 

10 

30 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

CBA or CAB 
to A or B 

5 

20 

5 

17 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

A or B to 

B or A 

5 

22 

5 

20 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

A or B to 

B or A 

3 

15 

3 

12 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 
(with A or B Low) (Note 2) 

SBA or SAB 
to A or B 

15 

40 

15 

35 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 
(with A or B Low) (Note 2) 

SBA or SAB 
to A or B 

5 

23 

5 

20 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 
(with A or B High) (Note 2) 

SBA or SAB 
to A or B 

8 

30 

8 

25 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 
(with A or B High) (Note 2) 

SBA or SAB 
to A or B 

5 

24 

5 

20 

ns 

tpZH 

Output Enable Time 
to High Level Output 

G to 

AorB 

3 

20 

3 

17 

ns 

tpZL 

Output Enable Time 
to Low Level Output 

Gto 

AorB 


22 

5 

20 

ns 

tpHZ 

Output Disable Time 
from High Level Output 

Gto 

AorB 

1 

12 

1 

10 

ns 

tPLZ 

Output Disable Time 
from Low Level Output 

Gto 

A or B 

2 

20 

2 

16 

ns 

tpZH 

Output Enable Time 
to High Level Output 

DIR to 
AorB 

10 

38 

10 

30 

ns 

tpZL 

Output Enable Time 
to Low Level Output 

DIR to 

Aor B 

5 

30 

5 

25 

ns 

tpHZ 

Output Disable Time 
from High Level Output 

DIR to 
AorB 

1 

12 

1 

10 

ns 

tpLZ 

Output Disable Time 
from Low Level Output 

DIR to 

Aor B 

2 

21 

2 

16 

ns 


Note 1: See Section 1 for test waveforms and output load. 


Note 2; These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
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Function Table 


Inputs 

Data I/O (Note 1) 

Operation or Function 

G 

DIR 

CAB 

CBA 

SAB 

SBA 

A1 thru A8 

B1 thru B8 

■1 

X 

t 

X 

X 

X 

Input 

Not Specified 

Store A, B Unspecified 

X 

X 

X 

t 

X 

X 

Not Specified 

Input 

Store B, A Unspecified 

H 

X 

T 

T 

X 

H9i 

Input 

Input 

Store A and B Data 

H 

X 

H/L 

H/L 

X 

X 

Input 

Input 

Isolation, Hold Storage 

L 

L 

X 

X 

X 

L 

Output 

Input 

Real-Time B Data to a Bus 

L 

L 

X 

H/L 

X 

H 

Output 

Input 

Stored B Data to a Bus 

L 

H 

X 

X 

L 

X 

Input 

Output 

Real-Time A Data to B Bus 

L 

H 

H/L 

X 

H 

X 

Input 

Output 

Stored A Data to B Bus 


Note 1: The data output functions may be enabled or disabled by various signals at the S and DIR inputs. Data input functions are aiways enabled, i.e., data at 
the bus pins will be stored on every low-to-high transition on the clock inputs. 

H = High Logic Level, L = Low Logic Level, X = Don’t Care (Either Low or High Logic Levels including transitions), H/L = Either Low or High Logic Level 
excluding transitions, t = Positive going edge of pulse. 

Logic Diagram 
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National 
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Corporation 


PRELIMINARY 


DM54ALS648/DM74ALS648 Octal TRI-STATE® Inverting 
Bus Transceivers 


General Description 

This device incorporates an octal bus transceiver and an 
octal D-type register configured to enable multiplexed trans- 
mission of data from bus to bus or internal register to bus. 
This bus transceiver features totem-pole TRI-STATE out- 
puts designed specifically for driving highly-capacitive or rel- 
atively low-impedance loads. The high-impedance state and 
increased high-logic level drive provides this device with the 
capability of being connected directly to and driving the bus 
lines in a bus-organized system without the need for inter- 
face or pull-up components. They are particularly attractive 
for implementing buffer registers, I/O ports, bidirectional 
bus drivers, and working registers. 

The registers in the ALS648 are edge-triggered D-type flip- 
flops. On the positive transition of the clock (CAB or CBA), 
the input bus data is stored into the appropriate register. 
The CAB input controls the transfer of data into the A regis- 
ter and the CBA input controls the B register. 

The SAB and SBA control pins are provided to select 
whether real-time data or stored data is transferred. A low 
input level selects real-time data, and a high level selects 
stored data. The select controls have a “make before 
break” configuration to eliminate a glitch which would nor- 


mally occur in a typicai multiplexer during the transition be- 
tween stored and real-time data. 

The enable G and direction control pins provide four modes 
of operation: real-time data transfer from bus A to B, real- 
time data transfer from bus B to A, real-time bus A and/or B 
data transfer to internal storage, or internally stored data 
transfer to bus A or B. 

When the enable G pin is low, the direction pin selects 
which bus receives data. When the enable G pin is high, 
both buses became disabled yet their input function is stili 
enabled. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ TRI-STATE buffer outputs drive bus lines directly 

■ Multiplexed real-time and stored data 

■ Independent registers for A and B buses 


Connection Diagram 


1 

24 

2 

23 

3 

22 

4 

21 

5 

20 

6 

19 

7 

18 

8 

17 

9 

16 

10 

15 

11 

14 

12 

13 


Order Number DM54ALS648J or DM74ALS648WM, N 
See NS Package Number J24A, M24B or N24A 


This document contains information on a product under development. NSC reserves the right to change or discontinue this product without notice. 
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Absolute Maximum Ratings 

If Military/ Aerospace specified devices are required, 
contact the Nationai Semiconductor Saies Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 

Control Inputs 7V 

I/O Ports 5.5V 

Operating Free-Air Temperature Range 
DM54ALS - 55''C to + 1 25‘’C 

DM74ALS 0'‘Cto+70'‘C 

-65°CtO 4- 150‘‘C 


Note; The “Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Storage Temperature Range -65°Cto 4- 150°C 

Recommended Operating Conditions 


Symboi 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

lOH 

High Level Output Current 

lOL 

Low Level Output Current 

fCLOCK 

Clock Frequency 

tw 

Pulse Duration, Clocks Low or High 

tsu 

Data Setup Time, A before CAB or 

B before CBA 

tH 

Data Hold Time, A after CAB or 

B after CBA 

Ta 

Free Air Operating Temperature Range 


DM54ALS648 


DM74ALS648 



Norn 

Max 

5 

5.5 



t = With reference to the low to high transition of the respective clock. 

Electrical Characteristics over recommended free air temperature range 


Symbol Parameter Test Conditions 


V|K 


Vqh 



Parameter 

Test Conditions 

Input Clamp Voltage 

Vcc = Min, l| = -18 mA 

High Level Output 

Vcc = 4.5V to 5.5V 

Iqh = —0.4 mA 

Voltage 

Vcc ~ Min 

lOH = -3 mA 



Iqh = Max 

Low Level Output 

C 

II 

o 

o 

> 

54/74ALS loL=12mA 

Voltage 


74ALS loL = 24 mA 

Input Current at 

Vcc = Max 

I/O Ports, V| = 5.5V 

Maximum Input Voltage 


Control Inputs, V| = 7V 

High Level Input Current 

Vcc = Max, V| = 2.7V (Note 1) 

Low Level Input 

Vcc = Max, 

Control Inputs 

Current 

V| = 0.4V (Note 1) 

I/O Ports 

Output Drive Current 

Vcc = Max, Vo = 2.25V 

Supply Current 

Vcc = Max 

Outputs High 



Outputs Low 



Outputs Disabled 


Max 

Units 

-1.2 

V 



Note 1; For I/O ports the TRI-STATE output currents (lozH 3rid Iqzl) 3re included in the I|h and Im parameters. 
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Switching Characteristics over recommended operating free air temperature range 


Symbol 

Parameter 

Conditions 

From (input) 

DM54ALS648 

DM74ALS648 

Units 

To (Output) 

Min 

Max 

Min 

Max 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Vcc = 4.5V to 5.5V, 
Cl = 50 pF, 

CBA or CAB 
to A or B 

8 

39 

8 

33 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Rl = R 2 = 50011, 

Ta = Min to Max 
(Note 1) 

CBA or CAB 
to A or B 

5 

23 

5 

20 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

A or B to 

Bor A 

3 

20 

3 

17 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 


A or B to 

Bor A 

2 

12 

2 

10 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 
(with A or B Low)(Note 2) 


SBA or SAB 
to A or B 

5 

44 

5 

39 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 
(with A or B Low)(Note 2) 


SBA or SAB 
to A or B 

B 

26 

B 

22 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 
(with A or B High)(Note 2) 


SBA or SAB 
to A or B 

6 

30 

6 

25 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 
(with A or B High)(Note 2) 


SBA or SAB 
to A or B 

6 

25 

6 

21 

ns 

tpZH 

Output Enable Time 
to High Level Output 


Gto 

AorB 

4 

25 

4 

22 

ns 

tp2L 

Output Enable Time 
to Low Level Output 


Gto 

Aor B 

4 

25 

4 

22 

ns 

tPHZ 

Output Disable Time 
from High Level Output 


G to 

AorB 

1 

12 

0 

10 

ns 

tpLZ 

Output Disable Time 
from Low Level Output 


Gto 

Aor B 

2 

21 

2 

15 

ns 

tpZH 

Output Enable Time 
to High Level Output 


DIR to 

A or B 

4 

35 

4 

27 

ns 

tpZL 

Output Enable Time 
to Low Level Output 


DIR to 

Aor B 

3 

25 

3 

19 

ns 

tpHZ 

Output Disable Time 
from High Level Output 


DIR to 

Aor B 

1 

17 

1 

14 

ns 

tpLZ 

Output Disable Time 
from Low Level Output 


DIR to 
AorB 

2 

22 

2 

15 

ns 


Note 1: See Section 1 for test waveforms and output load. 


Note 2: These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
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Function Table 


Inputs 

Data I/O (Note 3) 

Operation or Function 

G 

DIR 

CAB 

CBA 

SAB 

SBA 

A1 thru A8 

B1 thru B8 

X 

X 

t 

X 

X 

X 

Input 

Not Specified 

Store A, B Unspecified 

X 

X 

X 

t 

X 

X 

Not Specified 

Input 

Store B, A Unspecified 

H 

X 

T 

t 

X 

X 

Input 

Input 

Store A and B Data 

H 

X 

H/L 

H/L 

X 

X 

Input 

Input 

Isolation, Hold Storage 

L 

L 

X 

X 

X 

L 

Output 

Input 

Real-Time B Data to A Bus 

L 

L 

X 

H/L 

X 

H 

Output 

Input 

Stored B Data to A Bus 

L 

H 

X 

X 

L 

X 

Input 

Output 

Real-Time A Data to B Bus 

L 

H 

H/L 

X 

H 

X 

Input 

Output 

Stored A Data to B Bus 


Note 3: The data output functions may be enabled or disabled by various signals at the G and DIR inputs. Data input functions are always enabled, i.e., data at 
the bus pins will be stored on every low-to-high transition on the clock inputs. 

H = High Logic Level, L = Low Logic Level, X = Don’t Care (Either Low or High Logic Levels including transitions), H/L = Either Low or High Logic Level 
excluding transitions, T = Positive-going edge of pulse. 

Logic Diagram 
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Semiconductor 

Corporation 


DM54ALS652/DM74ALS652 Octal TRI-STATE® Bus 
Transceivers and Registers 


General Description 

This device incorporates an octal transceiver and an octal 
D-type register configured to enable transmission of data 
from bus to bus or internal register to bus. 

This bus transceiver features totem-pole TRI-STATE out- 
puts designed specifically for driving highly-capacitive or rel- 
atively low-impedance loads. The high-impedance state and 
increased high level logic drive provide this device with the 
capability of being connected directly to and driving the bus 
lines in a bus organized system without need for interface or 
pull-up components. They are particularly attractive for im- 
plementing buffer registers, I/O ports, bidirectional bus driv- 
ers, and working registers. 

The registers in the AS652 are edge-triggered D-type flip- 
flops. On the positive transition of the clock (CAB or CBA), 
the input data is stored into the appropriate register. The 
CAB input controls the transfer of data into the A register 
and the CBA input controls the B register. 

The SAB and SBA control pins are provided to select 
whether real-time data or stored data is transferred. A low 
input level selects real-time data and a high level selects 


stored data. The select controls have a “make before 
break” configuration to eliminate a glitch which would nor- 
mally occur in a typical multiplexer during the transition be- 
tween stored and real-time data. 

The enable (GAB and GBA) control pins provide four modes 
of operation: real-time data transfer from bus A to B, real- 
time data transfer from bus B to A, real-time bus A and/or B 
data transfer to internal storage, or internal stored data 
transfer to bus A and/or B. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ TRI-STATE buffer-type outputs drive bus lines directly 

■ Independent registers and enables for A and B buses 

■ Multiplexed real-time and stored data 


Connection Diagram 


CBA SBA GBA B1 B2 B3 B4 65 B6 B7 B8 
|24 |23 |22 |21 |20 |l9 jl8 |17 |16 |15 |14 |13 



fi fz [3 [4 [5 fe [t [b [9 |10 |11 |12 

CAB SAB GAB A1 A2 A3 A4 A5 AS A7 A8 GND 

T1 

Order Number DM54ALS652J, DM74ALS652N or DM74ALS652WM 
See NS Package Number J24A, M24B or N24A 


This document contains information on a product under development. NSC reserves the right to change or discontinue this product without notice. 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for avaiiabiiity and specifications. 

Supply Voltage 7V 

Input Voltage 

Control Inputs 7V 

I/O Ports 5.5V 

Operating Free-Air Temperature Range 
DM54ALS - 55°C to -H 1 25°C 

DM74ALS 0“Cto -l-70°C 

Storage Temperature Range -65°C to -I- 1 50°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

lOH 

High Level Output Current 

Iql 

Low Level Output Current 

fCLK 

Clock Frequency 

tw 

Pulse Duration, Clocks Low or High 

tsu 

Data Setup Time, A before CAB or 

B before CBA 

tH 

Data Hold Time, A after CAB or 

B after CBA 

Ta 

Free Air Operating Temperature 


DM54ALS652 



Nom 

Max 

5 

5.5 


DM74ALS652 


Nom 





t = with reference to the low to high transition of the respective clock. 

Electrical Characteristics over recommended free air temperature range 


Symbol Parameter Test Conditions 





Parameter 

Test Conditions 

Input Clamp Voltage 

Vcc = Min, l| = -18 mA 

High Level Output 

Vcc = 4.5V to 5.5V 

Iqh = ~0.4 mA 

Voltage 

Vcc — Min 

lOH = niA 



Iqh = Max 

Low Level Output 

c 

II 

o 

o 

> 

54/74ALS 

Voltage 


loL = 12 mA 



74ALS 
lot = 24 mA 

Input Current at Max 

Vcc = Max 

I/O Ports, V| = 5.5V 

Input Voltage 


Control Inputs, V| = 7V 

High Level Input Current 

Vcc = Max, Vi = 2.7V, (Note 1) 

Low Level Input 

Vcc = Max, 

Control Inputs 

Current 

V| = 0.4V (Note 1) 

I/O Ports 

Output Drive Current 

Vcc = Max, Vo = 2.25V 

Supply Current 

Vcc = Max 

Outputs High 



Outputs Low 



Outputs Disabled 



Note 1; For I/O ports the TRI-STATE output currents (Iqzh 3rid Iqzl) sre included in the I|h and I|l parameters. 
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Switching Characteristics over recommended operating free air temperature range 


Symbol 

Parameter 

Conditions 

From (Input) 
To (Output) 

DM54ALS652 

DM74ALS652 

Units 

Min 

Max 

Min 

Max 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Vcc = 4.5V to 5.5V, 
Cl = 50 pF. 

Rf = R 2 — 500n, 

Ta = Min to Max 
(Note 1) 

CBA or CAB 

to A or B 

10 

35 

10 

30 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

CBA or CAB 
to A or B 

5 

20 

5 

17 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

A or B to 

B or A 

5 

20 

5 

18 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

A or B to 

B or A 

3 

15 

3 

12 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 
(with A or B 

Low) (Note 2) 

SBA or SAB 

to A or B 

15 

40 

15 

35 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 
(with A or B 

Low) (Note 2) 

SBA or SAB 

to A or B 

6 

23 

6 

20 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 
(with A or B 

High) (Note 2) 

SBA or SAB 

to A or B 

8 

30 

8 

25 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 
(with A or B 

High) (Note 2) 

SBA or SAB 
to A or B 

5 

24 

5 

20 

ns 

tpZH 

Output Enable Time 
to High Level Output 

GBAto 

Aor B 

3 

20 

3 

17 

ns 

tpZL 

Output Enable Time 
to Low Level Output 

GBA to 

AorB 

5 

22 

5 

18 

ns 

tpHZ 

Output Disable Time 
from High Level Output 

GBA to 

A or B 

1 

12 

1 

10 

ns 

tpLZ 

Output Disable Time 
from Low Level Output 

GBAto 

AorB 

2 

20 

2 

16 

ns 

tpZH 

Output Enable Time 
to High Level Output 

GAB to 

AorB 

8 

25 

8 

22 

ns 

tpZL 

Output Enable Time 
to Low Level Output 

GAB to 

AorB 

6 

21 

6 

18 

ns 

tpHZ 

Output Disable Time 
from High Level Output 

GAB to 

AorB 

1 

12 

1 

10 

ns 

tpLZ 

Output Disable Time 
from Low Level Output 

GAB to 

A or B 

2 

21 

2 

16 

ns 


Note 1: See Section 1 for test waveforms and output load. 

Note 2: These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
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Function Table 



Data I/O (Note 3) 


Input 


Not Specified 
Input 


Input 


Output 


Output 


Input 


Input 


Input 


Output 


Not Specified 


Input 


Input 


Input 


Input 


Input 


Output 


Output 


Output 


Input 


Operation or Function 


Store A, Hold B 


Store B, Hold A 


Store A and B Data 


Isolation, Hold Storage 


Real-Time B Data to A Bus 


Stored B Data to A Bus 


Real-Time A Data to B Bus 


Stored A Data to B Bus 


Store A in both Registers 


Store B in both Registers 


Note 3: The data output functions may be enabled or disabled by various signals at the S and DIR inputs. Data input functions are always enabled, i.e., data at 
the bus pins will be stored on every low-to-high transition on the clock inputs. 

Note 4; Select control = L; clocks can occur simultaneously 

Select control = H; clocks must be staggered in order to load both registers. 

H = High Logic Level, L = Low Logic Levei, X = Don't Care (Either Low or High Logic Levels, including transitions), H/L = Either Low or High Logic Levei 
excluding transitions, t = Positive-going edge of pulse. 


Logic Diagram 



lias 


TO SEVEN OTHER CHANNELS 
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DM54ALS689/DM74ALS689 8-Bit Comparator 


General Description 

This comparator performs an “equal to” comparison of two 
eight-bit words with provision for expansion or external en- 
abling. The matching of the two 8-bit inputs plus a logic 
LOW on the EN input produces the output A = B. The 
ALS689 has an open collector output for wire AND cascad- 
ing. 


Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Functionally and pin for pin compatible with LS family 
TTL counterpart 

■ Improved output transient handling capability 


Connection Diagram 


Dual-In-Line Package 

''cc ini ®7 ^7 Be *6 B5 A 5 84 A 4 



^ Aq Bq A| B| A2 B2 A3 B3 GND 


TL/F/6238-1 

Order Number DM54ALS689J, DM74ALS689WM or DM74ALS689N 
See NS Package Number J20A, M20B or N20A 


Function Table 


Inputs Output 


EN Data A = B 


A = B 


A=5^ B H 


H X H 


H = High Level. L = Low Level, X = Don't Care 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, Note: 7 
contact the Nationai Semiconductor Sales Office/ beyona 
Distributors for availability and specifications. teed. T 

Supply Voltage 7V parame 

Input Voltage 7V ^The"R 

Off State Output Voltage 7V 

Operating Free Air Temperature Range 
DM54ALS - SS-C to + 1 25°C 

DM74ALS O^C to + 70°C 

Storage Temperature Range -65°C to + 150°C 

Recommended Operating Conditions 

o u . n . DM54ALS689 

Symbol Parameter 1 


Note: The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


DM74ALS689 


Vcc Supply Voltage 4.5 5 

V|H High Level Input Voltage 2 

V|L Low Level Input Voltage 

Vqh High Level Output Voltage 

loL Low Level Output Current 

Ta Free Air Operating Temperature -55 

Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 



Symbol 

_yiK 

Iqh 

VoL 


Parameter 

Input Clamp Voltage 
High Level Output Current 

Low Level Output 
Voltage 


Max High Input Current 
High Level Input Current 
Low Level Input Current 
Supply Current 


Conditions 

Vcc = 4.5V. I| = -18 mA 
Vcc = 5.5V. Vqh = 5.5V 

Vcc = 4.5V 54/74ALS 

Iql = 12 mA 

74ALS 
Iql = 24 mA 

Vcc = 5.5V. V|h=7V 

Vcc = 5.5V. V|H = 2.7V 

Vcc = 5.5V. V[L = 0.4V 

Vcc = 5.5V (Note 1) 



Max 

Units 

-1.5 

V 

0.1 

mA 

0.4 

V 

0.5 

V 

0.1 

mA 

20 

jaA 

-0.1 

mA 

19 

mA 


Note 1; Ice is measured with EN grounded, A and B inputs at 4.5V. 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 


Symbol 

Parameter 

Conditions 

From 

(Input) 

To 

(Output) 

DM54ALS689 

DM74ALS689 

Units 

Min 

Max 

Min 

Max 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Vcc = 4.5V to 5.5V 
Cl = 50 pF 

Rl = 6670 

AorB 

Data 

A = B 

10 

30 

10 

25 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

AorB 

Data 

A = B 

5 

25 

5 

23 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

EN 

A = B 

8 

30 

8 

25 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

EN 

A = B 

8 

30 

8 

25 

ns 


Note 1: See Section 1 for test waveforms and output load. 


Logic Diagram 
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DM54ALS804A/DM74ALS804A Hex 2-Input HAND Drivers 


General Description 

These devices contain six independent 2-input drivers, each 
of which performs the logic NAND function. 


Features 

■ Switching specifications at 50 pF 

B Switching specifications guaranteed over full tempera- 
ture and Vcc range 

B Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

B Functionally and pin for pin compatible with Schottky 
and low power Schottky TTL counterpart 

B Improved AC performance over Schottky and low pow- 
er Schottky counterparts 


Connection Diagram 

Dual-In-Line Package 

vcc 6B 6A 6Y SB SA 5Y 4B 4A 4Y 



lA IB 1Y 2A 28 2Y 3A 3B 3Y GND 

Order Number DM54ALS804AJ, DM74ALS804AWM or DM74ALS804AN 
See NS Package Number J20A, M20B or N20A 


Function Table 


Y = AB 


Inputs 

Output 

A 

B 

Y 

L 

L 

H 

L 

H 

H 

H 

L 

H 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54ALS - 55°C to + 1 25“C 

DM74ALS 0‘’Cto+70‘’C 

Storage Temperature Range - 65°C to + 1 SO'C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Eiectrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


DM54ALS804A 


Symbol 

Parameter 

Vcc 

Supply Voltage 

VlH 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

Iqh 

High Level Output Current 

Iql 

Low Level Output Current 

Ta 

Free Air Operating Temperature 



Nom 

Max 

5 

5.5 


DM74ALS804A 


Min Nom Max 


5 5.5 



•Applies for the DM74ALS804-1 option only. 

Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol 


V|K 


VOH 


Vcc - 2 


2. 


2 



Parameter 

Conditions 

Input Clamp Voltage 

Vcc = 4.5V, l| 

= —18 mA 

High Level Output 

Iqh = —0.4 mA, Vcc — 4.5V to 5.5V 

Voltage 

lOH = -3 mA, Vcc = 4.5V 


lOH = Max. Vcc = 4.5V 

Low Level Output 

Vcc = 4.5V 

54/74ALS 

Voltage 


Iql = 12 mA 



74ALS 



Iql = 24 mA 

Input Current at Max 

Vcc — 5.5V, V|H = 7V 

Input Voltage 



High Level Input Current 

Vcc = 5.5V, V|H = 2.7V 

Low Level Input Current 

Vcc = 5.5V, ViL = 0.4V 

Output Drive Current 

Vcc = 5.5V, Vo = 2.25V 

Supply Current 

Vcc = 5.5V 

V| =0V, Outputs High 



V| = 4.5V, Outputs Low 


0.4 

V 

0.5 

V 

0.1 

mA 

20 

fiA 

-0.1 

mA 

-112 

mA 

2.5 

mA 

12 

mA 


Switching Characteristics over recommended operating free air temperature range (Note 1) 


Symbol 



DM54ALS804A 

DM74ALS804A 




Min 

Max 

Min 

Max 


tPLH 

Propagation Delay Time 
Low to High Level Output 

Vcc — 4.5V to 5.5V 
Rl_ = 500n 

2 

9 

2 

7 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Cl = 50 pF 

2 

9 

2 

8 

ns 


Note 1: See Section 1 for test waveforms and output load. 
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DM54ALS805A/DM74ALS805A Hex 2-Input NOR Drivers 


General Description 

These devices contain six independent 2-input drivers, each 
of which performs the logic NOR function. 


Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Functionally and pin for pin compatible with Schottky 
and low power Schottky TTL counterpart 

■ Improved AC performance over Schottky and low pow- 
er Schottky counterparts 


Connection Diagram 


Dual-ln-Llne Package 

vcc 6B 6A 6Y SB SA SY 4B 4A 



Order Number DM54ALS805AJ, DM74ALS805AWM or DM74ALS805AN 
See NS Package Number J20A, M20B or N20A 


Function Table 


Y = A + B 


Inputs 

Output 

A 

B 

Y 

L 

L 

H 

L 

H 

L 

H 

L 

L 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Saies Office/ 
Distributors for avaiiability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54ALS - 55°C to + 1 25‘'C 

DM74ALS 0''Cto+70''C 

Storage Temperature Range -65°C to + 1 50°C 


Note; The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


DM54ALS805A 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

Iqh 

High Level Output Current 

Iql 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM74ALS805A 


Nom 

Max 

5 

5.5 



•Applies for the DM74ALS805-1 option only. 

Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, T^ = 25°C. 


Symbol 


V|K 


VoH 



Parameter 


Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current at Max 
Input Voltage 


High Level Input Current 


Low Level Input Current 


Output Drive Current 


Supply Current 


Conditions 


Vcc = 4.5V. I| = -18 mA 


Iqh ~ —0.4 mA, Vcc ~ 4.5V to 5.5V 


Iqh = ”3 ftiA, Vcc = 4.5V 


Iqh = Max, Vcc = 4.5V 


Vcc = 4.5V 54/74ALS 

loL = 12 m A 

74ALS 

Iql = 24 mA 


Vcc — 5.5V, V|H = 7V 


Vcc = 5.5V, V|H = 2.7V 


Vcc = 5.5V, V|L = 0.4V 


Vcc = 5.5V, Vo = 2.25V 


Vcc = 5.5V V| = OV, Outputs High 
V| = 4.5V, Outputs Low 



Switching Characteristics over recommended operating free air temperature range (Note 1) 


Symbol 

Parameter 

tpLH 

Propagation Delay Time 

Low to High Level Output 

tpHL 

Propagation Delay Time 
High to Low Level Output 


Vcc = 4.5V to 5.5V 
Rl = 500fl 
Cl = 50 pF 


DM54ALS805A 


Max 


DM74ALS805A 


Max 



Note 1: See Section 1 for test waveforms and output load. 
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DM54ALS808A/DM74ALS808A Hex 2-Input AND Drivers 

General Description Features 

These devices contain six independent 2-input drivers, each ■ Switching specifications at 50 pF 

of which performs the logic AND function. ■ Switching specifications guaranteed over full tempera- 

ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Functionally and pin for pin compatible with Schottky 
and low power Schottky TTL counterpart 

■ Improved AC performance over Schottky and low pow- 
er Schottky counterparts 

Connection Diagram 


Dual-ln-Line Package 

vcc 6B 6A ev SB 5A 5Y 4B 4A 4Y 



lA IB lY 2A 2B BY 3A 3B 3Y GND 


TL/F/6241-1 

Order Number DM54ALS808AJ, DM74ALS808AWM or DM74ALS808AN 
See NS Package Number J20A, M20B or N20A 


Function Tabie 


Inputs 

Output 

A 

B 

Y 

L 

L 

L 

L 

H 

L 

H 

L 

L 

H 

H 

H 


H = High Logic Level 
L = Low Logic Level 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Saies Office/ 
Distributors for avaiiabiiity and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54ALS - 55°C to + 1 25°C 

DM74ALS 0°C to + 70‘“C 

Storage Temperature Range -65°C to + 1 SO^C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" tabie will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


DM54ALS808A 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

Iqh 

High Level Output Current 

■OL 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM74ALS808A 



Nom 

Max 

5 

5.5 




Nom 

Max 

5 

5.5 



Electrical Characteristics 


Symbol 


V|K 


VoH 



Parameter 


Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current at Max 
Input Voltage 


High Level Input Current 


Low Level Input Current 


Output Drive Current 


Supply Current 


Conditions 

Vcc = 4.5V, l| = - 

18 mA 

Iqh = 0-4 mA, Vcc 

= 4.5 to 5.5V 

Iqh = “3 mA, Vcc 

= 4.5V 

Iqh = Max, Vcc = 

t.5V 

Vcc 4.5V 

54/74ALS 
•oL = 12 mA 


74ALS 
loL = 24 mA 

Vcc = 5.5V, V|H = 

7V 

Vcc = 5.5V, V|H = 

2.7V 

Vcc = 5.5V, V|L = 

).4V 

Vcc = 5.5V, Vo = 2 

.25V 

Vcc = 5.5V 

Outputs High 


Outputs Low 



Switching Characteristics over recommended operating free air temperature range (Note 1) 


Conditions 


Vcc = 4.5V to 5.5V 
Rl = 500fl 
Cl = 50 pF 


Symbol 

Parameter 

tPLH 

Propagation Delay Time 

Low to High Level Output 

tPHL 

Propagation Delay Time 
High to Low Level Output 



0.8 

V 

-15 

mA 

24 

mA 

70 

“C 

, = 25°C. 

Max 

Units 

-1.2 

V 



DM54ALS808A 

DM74ALS808A 

Min 

Max 

Min 

Max 

2 

11 

2 

9 

1 

10 

1 

8 
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National 

Semiconductor 

Corporation 


DM54ALS8 1 0/DM74ALS8 1 0 
Quad 2-Input Exclusive-NOR Gates 


General Description 

This device contains four independent gates, each of which 
performs the logic exclusive-NOR function. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 


■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Functionally and pin for pin compatible with Schottky 
and low power Schottky TTL counterpart 

■ Improved AC performance over Schottky and low pow- 
er Schottky counterparts 


Connection Diagram 


Dual-ln-Line Package 
Vcc B4 A4 Y4 B3 A3 Y3 



A1 B1 Y1 A2 B2 Y2 GND 

TL/F/671 

Order Number DM54ALS810J, DM74ALS810M or DM74ALS810N 
See NS Package Number J14A, M14A or N14A 


Function Table 


Y = A ® B 


Inputs 

Output 

A 

B 

Y 

L 

L 

H 

L 

H 

L 

H 

L 

L 

H 

H 

H 


H = High Logic Level 
L = Low Logic Level 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54ALS - 55°C to + 1 25‘’C 

DM74ALS 0'’Cto+70‘’C 

Storage T emperature Range - 65°C to + 1 SO^C 


Note: The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


DM54ALS810 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

lOH 

High Level Output Current 

lOL 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


Eiectrical Characteristics 
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Switching Characteristics over recommended operating free air temperature range 


Symbol 

Parameter 

tpLH 

Propagation Delay Time 

Low to High Level Output 

tpHL 

Propagation Delay Time 

High to Low Level Output 

tpLH 

Propagation Delay Time 

Low to High Level Output 

tpHL 

Propagation Delay Time 

High to Low Level Output 


Other Input Low 
Vcc = 4.5V to 5.5V 
R|_ = 500n 
Cl = 50 pF 


Other Input High 
Vcc = 4.5V to 5.5V 
Rl = 500ft 
Cl = 50 pF 


DM54ALS810 

DM74ALS810 

Min 

Max 

Min 

Max 

5 

23 

5 

20 

3 

17 

3 

14 

5 

21 

5 

18 

3 

17 

3 

14 
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DM54ALS811/DM74ALS811 Quad 2-Input Exclusive-NOR 
Gates with Open-Collector Outputs 


General Description 

This device contains four independent gates, each of which 
performs the logic exclusive-NOR function. The open-col- 
lector outputs require external pull-up resistors for proper 
logical operation. 

Pull-Up Resistor Equations 

^ Vcc (Min) - Vqh 
N i doH) + N2 (Iih) 

„ Vcc (Max) - Vql 
^min ; M , 

loL - N 3 {Iil) 

Where: Ni (Iqh) = total maximum output high current for 
all outputs tied to pull-up resistor 
N 2 (I|h) == total maximum input high current for all 
inputs tied to pull-up resistor 
N 3 (I|l) = total maximum input low current for all 
inputs tied to pull-up resistor 


Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Functionally and pin for pin compatible with Schottky 
and low power Schottky TTL counterpart 

■ Improved AC performance over Schottky and low pow- 
er Schottky counterparts 


Connection Diagram 

Dual-ln-Llne Package 
Vcc B4 A4 Y4 B3 A3 Y3 



TL/F/6715-1 

Order Number DM54ALS811J or DM74ALS811M, N 
See NS Package Number J14A, M14A or N14A 


Function Table 


Y = A © B 


Inputs 

Output 

A 

B 

Y 

L 

L 

H 

L 

H 

L 

H 

L 

L 

H 

H 

H 


H = High Logic Level 
L = Low Logic Level 
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DM54ALS81 1/DM74ALS81 1 



DM54ALS81 1/DM74ALS811 


Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, Note; 
contact the National Semiconductor Sales Office/ beyont 
Distributors for availability and specifications. teed. / 

Supply Voltage 7V param 

Input Voltage 7V The"f 

Operating Free Air Temperature Range 
DM54ALS - SS^C to + 1 25°C 

DM74ALS 0°Cto+70°C 

Storage Temperature Range -65°Cto +150'’C 

Recommended Operating Conditions 


DM54ALS811 


Note: The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

Vqh 

High Level Output Voltage 

Iql 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


Nom 

Max 

5 

5.5 


DM74ALS811 


Nom 





Electrical Characteristics over recommended operating free air temperature (unless otherwise noted) 




Input Clamp Voltage 


High Level Output Current 


Low Level Output 
Voltage 


Input Current at Max 
Input Voltage 


High Level Input Current 


Low Level Input Current 


Supply Current 


Vcc = Min, l| = -18 mA 


Vcc = Min, Vo = 5.5V 
V|L = Max, V|H = Min 


Vcc = Min 54/74ALS 

V|L = Max Iql = 4 mA 

V|H = Mm 74ALS 

lOL 8 mA 


Vcc = Max, V|H = 7V 


Vcc — Max, ViH = 2.7V 


Vcc = Max, V| = 0.4 V 


Vcc = Max (Note 2) 


Note 1: All typicals are at Vcc = 5V, = 25°C. 

Note 2; Ice 'S measured with all outputs open, one input of each gate at 4.5V. and the other inputs grounded. 

Switching Characteristics over recommended operating free air temperature range 


Conditions 


Other Input Low 
Vcc = 4.5V to 5.5V 
Rl = 50on 
Cl = 50 pF 


Other Input High 
Vcc = 4.5V to 5.5V 
Rl = 500fl 
Cl = 50 pF 


Symbol 

Parameter 

tPLH 

Propagation Delay Time 

Low to High Level Output 

tpHL 

Propagation Delay Time 

High to Low Level Output 

tPLH 

Propagation Delay Time 

Low to High Level Output 

tPHL 

Propagation Delay Time 

High to Low Level Output 


DM54ALS811 

DM74ALS811 

Min 

Max 

Min 

Max 

25 

60 

25 

55 

5 

30 

5 

28 

20 

55 

20 

50 

5 

28 

5 

23 
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DM54ALS832A/DM74ALS832A Hex 2-Input OR Drivers 

General Description Features 

These devices contain six independent drivers, each of ■ Switching specifications at 50 pF 
which performs the logic OR function. ■ Switching specifications guaranteed over full tempera- 

ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Functionally and pin for pin compatible with Schottky 
and low power Schottky TTL counterpart 

■ Improved AC performance over Schottky and low pow- 
er Schottky counterparts 


Connection Diagram 

Dual-ln-Line Package 

vcc 6B 6A GY SB 5A 5Y 4B 4A 4Y 



1A IB lY 2A 2B 2Y 3A 3B 3Y GND 

TL/F/6242-1 

Order Number DI\/I54ALS832AJ or DM74ALS832AWM, N 
See NS Package Number J20A, M20B or N20A 


Function Table 


Y = A -F B 


Inputs 

Output 

A 

B 

Y 

L 

L 

L 

L 

H 

H 

H 

L 

H 

H 

H 

H 


H = High Logic Level 
L = Low Logic Level 
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DM54ALS832A/DM74ALS832A 




DM54ALS832A/DM74ALS832A 


Absolute Maximum Ratings 

If Military/ Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54ALS - SS^C to + 1 25°C 

DM74ALS 0'‘Cto+70°C 

Storage Temperature Range -65°C to + 150°C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


DM54ALS832A 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

VlL 

Low Level Input Voltage 

Iqh 

High Level Output Current 

lOL 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


Nom 

Max 

5 

5.5 



Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol 


V|K 


VOH 



Parameter 

Conditions 

Input Clamp Voltage 

Vcc = 4.5V. I| 

= -18 mA 

High Level Output 

Iqh = -0.4 mA, Vcc = 4.5V to 5.5V 

Voltage 

Iqh = “3 rnA, Vcc = 4.5V 


loH = Max, Vcc = 4.5V 

Low Level Output 

Vcc = 4.5V 

54/74ALS 

Voltage 


loL = 12 mA 



74ALS 



•OL = 24 mA 

Input Current @ Max 

Vcc = 5.5V. V,H = 7V 

Input Voltage 



High Level Input Current 

Vcc = 5.5V. V,H = 2.7V 

Low Level Input Current 

Vcc = 5.5V, V|L = 0.4V 

Output Drive Current 

Vcc = 5.5V, Vo = 2.25V 

Supply Current 

Vcc = 5.5V 

V| = 4.5V, Outputs High 



V| = OV, Outputs Low 



Switching Characteristics over recommended operating free air temperature range (Note 1) 


Conditions 


Vcc = 4.5V to 5.5V 
Rl = 500S1 
Cl = 50 pF 


Note 1: See Section 1 for test waveforms and output load. 


Symbol 

Parameter 

IPLH 

Propagation Delay Time 

Low to High Level Output 

tpHL 

Propagation Delay Time 
High to Low Level Output 


DM54ALS832A 

DM74ALS832A 

Min 

Max 

Min 

Max 

2 

11 

2 

9 

1 

10 

1 

8 
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DM54ALS873B/DM74ALS873B Dual 4-Bit D-Type 
Transparent Latches with TRI-STATE® Outputs 


General Description 

These dual 4-bit registers feature totem-pole TRI-STATE 
outputs designed specifically for driving highly-capacitive or 
relatively low-impedance loads. The high-impedance state 
and increased high-logic-level drive provide these registers 
with the capability of being connected directly to and driving 
the bus lines in a bus-organized system without need for 
interface or pull-up components. They are particularly at- 
tractive for implementing buffer registers, I/O ports, bidirec- 
tional bus drivers, and working registers. 

The eight latches of the ALS873B are transparent D-type 
latches. While the enable (G) is high the Q outputs wilt fol- 
low the data (D) inputs. When the enable is taken low the 
output will be latched at the level of the data that was set 
up. 

A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 


levels) or a high-impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines signifi- 
cantly. 

The output control does not affect the internal operation of 
the latches. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ TRI-STATE buffer-type outputs drive bus lines directly 

■ Space saving 300 mil wide package 


Connection Diagram 


Dual-ln-Llne Package 

ENABLE ENABLE 

Vcc 1G 101 102 103 10A 201 202 203 204 2G 2CLR 



TL/F/6243-1 


Order Number DM54ALS873BJ, DM74ALS873BWM or DM74ALS873BNT 
See NS Package Number J24A, M24B or N24C 
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DM54ALS873B/DM74ALS873B 


Absolute Maximum Ratings 

If Military/ Aerospace specified devices are required, 
contact the National Semiconductor Saies Office/ 
Distributors for availability and specifications. 

Suppiy Voltage 7V 

Input Voltage 7V 

Voltage Applied to Disabled Output 5.5V 

Operating Free Air Temperature Range 
DM54ALS - 55°C to + 1 25°C 

DM74ALS 0'’Cto+70°C 

Storage T emperature Range - 65°C to + 1 50°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 



DM54ALS873B 


DM74ALS873B 



Supply Voltage 


High Level Input Voltage 


Low Level Input Voltage 


High Level Output Current 


Low Level Output Current 


Pulse Width 


Nom 

Max 

5 

5.5 


Enable High 

10 

Clear Low 

15 




Data Setup Time 


Data Hold Time 


Operating Free Air Temperature 


The (4-) arrow indicates the negative edge of the enable is used for reference. 

Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol 


ViK 


VOH 




Parameter 


Input Clamp Voltage 


High Levei Output 
Voltage 


Low Level Output 
Voltage 


Input Current @ Max. 
Input Voltage 


High Level Input Current 


Low Level Input Current 


Output Drive Current 


Off-State Output Current 
High Level Voltage Applied 


Off-State Output Current 
Low Level Voltage Applied 


Supply Current 


Conditions 

Vcc = 4.5V. I| = -18 mA 

Vcc = 4.5V 


V|L = V|LMax 


Iqh = Max 


Iqh = -400 jjiA 

54/74ALS 

Vcc = 4.5V to 5.5V 


Vcc = 4.5V 

54/74ALS 

V|H = 2V 

Iql = 12 mA 


74ALS 


Iql = 24 mA 

Vcc = 5.5V, V|H = 7V 

Vcc = 5.5V. V|H = 2.7V 

Vcc = 5.5V, V|L = 0.4V 

Vcc = 5.5V, Vo = 2.25V 

Vcc = 5.5V, V|H = 21 

/ 

Vo = 2.7V 


1 Vcc = 5.5V. V|H = 2V 

Vo = 0.4V 


Vcc = 5.5V 

Outputs High 

Outputs Open 

Outputs Low 


Outputs Disabled 
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Switching Characteristics over recommended operating free air temperature range (Note 1 ) 


Symbol 

Parameter 

tpLH 

Propagation Delay Time 
Low to High Level Output 

tpHL 

Propagation Delay Time 
High to Low Level Output 

tpLH 

Propagation Delay Time 
Low to High Level Output 

tpHL 

Propagation Delay Time 
High to Low Level Output 

tpZH 

Output Enable Time 
to High Level Output 

tpZL 

Output Enable Time 
to Low Level Output 

tpHZ 

Output Disable Time 
from High Level Output 

tpLZ 

Output Disable Time 
from Low Level Output 

fpHL 

Propagation Delay Time 
High to Low Level Output 



From 

To 

Data 

Any Q 

Data 

Any Q 

Enable 

Any Q 

Enable 

Any Q 

Output 

Control 

Any Q 

Output 

Control 

Any Q 

Output 

Control 

Any Q 

Output 

Control 

Any Q 

Clear 

Any Q 


DM54ALS873B 


Max 



Note 1: See Section 1 for test waveforms and output load. 

Function Table 





L = Low State, H = High State, X = Don't Care 
Z = High Impedance State 
Qq = Previous Condition of Q 
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DM54ALS874B/DM74ALS874B Dual 4-Bit D-Type 
Edge-Triggered Flip-Flops with TRI-STATE® Outputs 


General Description 

These dual 4-bit registers feature totem-pole TRI-STATE 
outputs designed specifically for driving highly-capacitive or 
relatively low-impedance loads. The high-impedance state 
and increased high-logic-level drive provide these registers 
with the capability of being connected directly to and driving 
the bus lines in a bus-organized system without need for 
interface or pull-up components. They are particularly at- 
tractive for implementing buffer registers, I/O ports, bidirec- 
tional bus drivers, and working registers. 

The eight flip-flops of the ALS874B are edge-triggered 
D-type flip-flops. On the positive transition of the clock, the 
Q outputs will be set to the logic states that were set up at 
the D inputs. 

A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high-impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines signifi- 
cantly. 


The output control does not affect the internal operation of 
the flip-flops. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ TRI-STATE buffer-type outputs drive bus lines directly 

■ Space saving 300 mil wide package 

■ Asynchronous clear 


Connection Diagram 


Dual-ln-Line Package 



TL/F/6244-1 


Order Number DM54ALS874BJ, DM74ALS874BWM or DM74ALS874BNT 
See NS Package Number J24A, M24B or N24C 
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DM54ALS874B/DM74ALS874B 


Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the Nationai Semiconductor Sales Office/ 
Distributors for avaiiabiiity and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Voltage Applied to Disabled Output 5.5V 

Operating Free Air Temperature Range 
DM54ALS -55''Cto +125°C 

DM74ALS 0'’Cto+70°C 

Storage Temperature Range - 65°C to + 1 50°C 

Recommended Operating Conditions 


Symbol Parameter 


Vcc Supply Voltage 


High Level Input Voltage 


Low Level Input Voltage 


High Level Output Current 


Low Level Output Current 


Clock Frequency 


Width of Clock Pulse 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


DMS4ALS874B 


DM74ALS874B 



Nom 

Max 

5 

5.5 


High 

20 

Low 

20 

Low 

10 


Width of Clear Pulse 


Data Setup Time 


Data Hold Time 


Clear Inactive 


Free Air Operating Temperature 


The ( t ) arrow indicates the positive edge of the Clock Is used for reference. 




Eiectricai Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, T^ = 25°C. 


Symbol 


V|K 


VOH 



Parameter 


Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current @Max 
Input Voltage 


High Level Input Current 


Low Level Input Current 


Output Drive Current 


Off-State Output Current 


Conditions 


Vcc = 4.5V. l| = -18 mA 


Vcc = 4.5V 
V|L = V|L Max 


Vcc = 4.5V to 5.5V 


Vcc = 4.5V 
V|H = 2V 


Vcc = 5.5V, V|H = 7V 


Vcc = 5.5V, V|H = 2.7V 


Vcc = 5.5V, V|L = 0.4V 


Vcc = 5.5V, Vo = 2.25V 


Vcc = 5.5V. V|h = 2V 


High Level Voltage Applied Vq = 2.7V 


Off-State Output Current Vcc = 5.5V, Vm = 2V 
Low Level Voltage Applied Vq = 0.4V 



Supply Current 


Vcc = 5.5V 
Outputs Open 


loH = Max 



54/74ALS 
Iql =12 mA 


74ALS 
Iql = 24 mA 


Outputs High 


Outputs Low 


Outputs Disabled 



0.4 

V 

0.5 

V 

0.1 

mA 

20 

|u,A 

-0.2 

mA 

-112 

mA 

20 

juA 

-20 

/jlA 

21 

mA 

30 

mA 

32 

mA 
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Switching Characteristics over recommended operating free air temperature range (Note 1 ). 


Symbol 

Parameter 

♦max 

Maximum Clock Frequency 

fpLH 

Propagation Delay Time 

Low to High Level Output 

tpHL 

Propagation Delay Time 

High to Low Level Output 

tpZH 

Output Enable Time 
to High Level Output 

tpZL 

Output Enable Time 
to Low Level Output 

tpHZ 

Output Disable Time 
from High Level Output 

tpLZ 

Output Disable Time 
from Low Level Output 

tpHL 

Propagation Delay Time 

High to Low Level Output 



Rl = 500ft 
Cl = 50 pF 


Clock 

Any Q 

Clock 

Any Q 

Output 

Control 

Any Q 

Output 

Control 

Any Q 

Output 

Control 

Any Q 

Output 

Control 

Any Q 

Clear 

Any Q 


Note 1: See Section 1 for test waveforms and output load 

Function Tabie 





L = Low State, H = High State, X = Don't Care 
T = Positive Edge Transition 
Z = High Impedance State 
Qq = Previous Condition of Q 
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Semiconductor 
MM Corporation 


DM54ALS876A/DM74ALS876A Dual 4-Bit D-Type 
Edge-Triggered Flip-Flops with TRI-STATE® Outputs 


General Description 

These inverting dual 4-bit registers feature totem-pole TRI- 
STATE outputs designed specifically for driving highly-ca- 
pacitive or relatively low-impedance loads. The high-imped- 
ance state and increased high-logic-level drive provide 
these registers with the capability of being connected direct- 
ly to and driving the bus lines in a bus-organized system 
without need for interface or pull-up components. They are 
particularly attractive for implementing buffer registers, I/O 
ports, bidirectional bus drivers, and working registers. 

The eight flip-flops of the ALS876A are edge-triggered in- 
verting D-type flip-flops. On the positive transition of the 
clock, the 0 outputs will be set to the complement of the 
logic states that were set up at the D Inputs. 

A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high-impedance state. In the high-impedance 


state the outputs neither load nor drive the bus lines signifi- 
cantly. 

The output control does not affect the internal operation of 
the flip-flops. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ TRI-STATE buffer-type outputs drive bus lines directly 

■ Space saving 300 mil wide package 

■ Asynchronous preset 


Connection Diagram 
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Absolute Maximum Ratings 

If Military/ Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Voltage Applied to Disabled Output 5.5V 

Operating Free Air Temperature Range 
DM54ALS -55°Cto +125°C 

DM74ALS 0'’Cto+70“C 

Storage T emperature Range - 65°C to + 1 50°C 

Recommended Operating Conditions 


Symbol Parameter 


Vcc Supply Voltage 


High Level Input Voltage 


Low Level Input Voltage 


High Level Output Current 


Low Level Output Current 


Clock Frequency 


Width of Clock Pulse 


Note: The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


DM54ALS876A 


DM74ALS876A 



Norn 

Max 

5 

5.5 


High 

20 

Low 

20 

Low 

10 


Width of Preset Pulse 


Data Setup Time 


Data Hold Time 


Preset Inactive 


Free Air Operating Temperature 


The ( t ) arrow indicates the positive edge of the Clock is used for reference. 




Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol 


V|K 


VOH 



Parameter 


Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Conditions 


Vcc = 4.5V, l| = -18 mA 


Vcc = 4.5V 
V|L = ViLMax 


Vcc = 4.5V to 5.5V 


Vcc = 4.5V 
V|H = 2V 


Input Current @ Max. 
Input Voltage 


High Level Input Current 


Low Level Input Current 


Output Drive Current 


Off-State Output Current Vcc = 5.5V, Vih = 2V 
High Level Voltage Applied Vq = 2.7V 


Off-State Output Current Vcc = 5.5V, V|h = 2V 
Low Level Voltage Applied Vq = 0.4V 


Vcc = 5.5V, V|H = 7V 


Vcc = 5.5V, V|H = 2.7V 


Vcc = 5.5V, V|L = 0.4V 


Vcc = 5.5V, Vo = 2.25V 



Supply Current 


Vcc = 5.5V 
Outputs Open 



Outputs High 


Outputs Low 


Outputs Disabled 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 


Symbol 

Parameter 

Conditions 

From 

To 

DM54ALS876A 

DM74ALS876A 

Units 

Min 

Max 

Min 

Max 

fMAX 

Maximum Clock Frequency 

Vcc = 4.5V to 5.5V 
Rl = 5oon 

Cl = 50 pF 



25 


30 


MHz 

tpLH 

Propagation Delay Time 

Low to High Level Output 

Clock 

Any Q 

a 

15 

a 

14 

ns 

tpHL 

Propagation Delay Time 

High to Low Level Output 

Clock 

Any Q 

n 

15 

a 

14 

ns 

tpZH 

Output Enable Time 
to High Level Output 

Output 

Control 

Any Q 

a 

21 

D 

18 

ns 

tpZL 

Output Enable Time 
to Low Level Output 

Output 

Control 

Any Q 

a 

21 

a 

18 

ns 

tpHZ 

Output Disable Time 
from High Level Output 

Output 

Control 

Any Q 

2 

12 

2 

10 

ns 

tpLZ 

Output Disable Time 
from Low Level Output 

Output 

Control 

Any Q 

3 

15 

3 

13 

ns 

tpHL 

Propagation Delay Time 

High to Low Level Output 

Preset 

Any Q 

6 

22 

6 

19 

ns 


Note 1: See Section 1 for test waveforms and output load. 


Function Table 



L = Low State, H = High State, X = Don't Care 
t = Positive Edge Transition 
Z = High Impedance State 
5o = Previous Condition of Q 
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DM54ALS880A/DM74ALS880A 
Dual 4-Bit D-Type Transparent Latches 
with TRI-STATE® Outputs 

General Description 

These dual 4-bit registers feature totem-pole TRI-STATE 
outputs designed specifically for driving highly-capacitive or 
relatively low-impedance loads. The high-impedance state 
and increased high-logic-level drive provide these registers 
with the capability of being connected directly to and driving 
the bus lines in a bus-organized system without need for 
interface or pull-up components. They are particularly at- 
tractive for implementing buffer registers, I/O ports, bidirec- 
tional bus drivers, and working registers. 

The eight inverting latches of the ALS880A are transparent 
D-type latches. While the enable (G) is high the Q outputs 
will follow the complement of the data (D) inputs. When the 
enable is taken low the output will be latched at the comple- 
ment of the level of the data that was set up. 

A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 

Connection Diagram 

Dual-In-Line Package 

ENABLE ____ ____ enable 

VCC 1G 1Q1 1Q2 1Q3 1Q4 2Q1 202 203 204 2G 2PRE 



1PRE IOC 1D1 1D2 1D3 1D4 2D1 2D2 203 204 200 GNO 

TL/F/6248-1 

Order Number DM54ALS880AJ, DM74ALS880AWM or DM74ALS880ANT 
See NS Package Number J24A, M24B or N24C 


levels) or a high-impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines signifi- 
cantly. 

The output control does not affect the internal operation of 
the latches. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ TRI-STATE buffer-type outputs drive bus lines directly 

■ Space saving 300 mil wide package 
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Absolute Maximum Ratings 

If Military/ Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Voltage Applied to Disabled Output 5.5V 

Operating Free Air Temperature Range 
DM54ALS - 55“C to + 1 25-0 

DM74ALS 0°Cto+70°C 

Storage Temperature Range -65°Cto +150°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 



DM54ALS880A 


DM74ALS880A 



Supply Voltage 


High Level Input Voltage 


Low Level Input Voltage 


High Level Output Current 


Low Level Output Current 


Pulse Width 


Norn 

Max 

5 

5.5 


Enable High 

15 

Preset Low 

15 




Data Setup Time 


Data Hold Time 


Free Air Operating Temperature 


The ( 4< ) arrow indicates the negative edge of the enable is used for reference. 

Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, T^ = 25°C. 


Symbol 


V|K 


VoH 




Parameter 


Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current @ Max 
Input Voltage 


High Level Input Current 


Low Level Input Current 


Output Drive Current 


Off-State Output Current 
High Level Voltage Applied 


Off-State Output Current 
Low Level Voltage Applied 


Supply Current 


Conditions 

Vcc = 4.5V, l| = -18 mA 

Vcc = 4.5V 

loH = Max 

V|L = V|L Max 


Vcc = 4.5V to 5.5V 

lOH = —400 ftA 

Vcc = 4.5V 

54/74ALS 

> 

CVJ 

II 

I 

> 

Iql = 12 mA 


74ALS 


loL = 24 mA 

Vcc = 5.5V. V|H = 7V 

Vcc = 5.5V, V|H = 2.7V 

Vcc = 5.5V. V|L = 0.4V 

Vcc = 5.5V, Vo = 2.25V 

Vcc = 5.5V. V|H = 2V 


Vo = 2.7V 


Vcc = 5.5V. V|H = 2V 


Vo = 0.4V 


Vcc = 5.5V 

Outputs High 

Outputs Open 

Outputs Low 


Outputs Disabled 


Max 

Units 

-1.2 

V 
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Switching Characteristics over recommended operating free air temperature range (Note 1 ) 


Symbol 

Parameter 

Conditions 

From 

To 

DM54ALS880A 

DM74ALS880A 

Units 

Min 

Max 

Min 

Max 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Vcc = 4.5V to 5.5V 
Rl = 50on 

Data 

Any Q 

3 

23 

3 

20 

ns 

fpHL 

Propagation Delay Time 
High to Low Level Output 

Cl = 50 pF 

Data 

Any Q 

3 

15 

3 

14 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 


Enable 

Any Q 

8 

31 

8 

24 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 


Enable 

Any Q 

8 

22 

8 

21 

ns 

tpZH 

Output Enable Time 
to High Level Output 


Output 

Control 

Any Q 

■ 

21 

5 

18 

ns 

tpZL 

Output Enable Time 
to Low Level Output 


Output 

Control 

Any Q 

D 

21 

5 

18 

ns 

tpHZ 

Output Disable Time 
from High Level Output 


Output 

Control 

Any Q 

2 

12 

2 

10 

ns 

tpLZ 

Output Disable Time 
from Low Level Output 


Output 

Control 

Any Q 

3 

21 

3 

17 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 


Preset 

Any Q 

6 

24 

6 

21 

ns 


Note 1: See Section 1 for test waveforms and output load. 


Function Table 


Inputs 

Output 

Q 

PRE 

D 

EN 

OC 

X 

X 

X 

H 

Z 

L 

X 

X 

L 

L 

H 

H 

H 

L 

L 

H 

L 

H 

L 

H 

H 

X 

L 

L 

Qq 


L = Low State, H = High State, X = Don't Care 
Z = High Impedance State 
Qq = Previous Condition of Q 
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DM54ALS1000A/DM74ALS1000A 
Quadruple 2-Input NAND Buffers 


General Description 

These devices contain four independent 2-input buffer/driv- 
ers, each of which performs the logic NAND function. The 
'ALSIOOOA is a buffer/driver version of the ’ALSOOA. 


Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Improved line receiving characteristics 


Connection Diagram 

Dual-tn*Line Package 
Vcc 4B 4A 4Y 3B 3A 3Y 



1A IB 1Y 2A 2B 2Y GND 

TL/F/6249-1 

Order Number DM54ALS1000AJ, 

DM74ALS1 000AM or DM74ALS1000AN 
See NS Package Number J14A, M14A or N14A 


Function Table 


Y = AB 


Inputs 

Output 

A 

B 

Y 

L 

L 

H 

L 

H 

H 

H 

L 

H 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, Note; 7 
contact the National Semiconductor Saies Office/ beyond 
Distributors for availabiiity and specifications. teed. T! 

Supply Voltage 7V parame 

Input Voltage 7V .o 

ThQ ni 

Operating Free Air Temperature Range ffjg 

DM54ALS - 55°C to + 1 25°C 

DM74ALS 0‘‘Cto+70‘’C 

Storage Temperature Range -65°C to + 150°C 

Recommended Operating Conditions 

Symbol Parameter - DM 54AL S 100o7 


Supply Voltage 
High Level Input Voltage 
Low Level Input Voltage 
High Level Output Current 
Low Level Output Current 
Free Air Operating Temperature 


Note; The “Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


DM74ALS1000A 



Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, T^ 
Symbol Parameter Conditions 

V|K Input Clamp Voltage Vcc = 4.5V, l| = -18 mA 

Vqh High Level Output Vcc = 4.5V 

Voltage V|l = V|l Max 

Vcc = 4.5V to 5.5V 

Vql Low Level Output Vcc 4.5V 

Voltage V|h = 2V 


Symbol 

Parameter 

V|K 

Input Clamp Voltage 

Vqh 

High Level Output 
Voltage 

Vql 

Low Level Output 
Voltage 

l| 

Input Current at Max 
Input Voltage 

•iH 

High Level Input Current 

l|L 

Low Level Input Current 

•o 

Output Drive Current 

•CCH 

Supply Current with 
Outputs High 

•CCL 

Supply Current with 
Outputs Low 


•oh = “400 jliA 


54/74ALS 
Iql = 12 mA 


74ALS 
•OL 24 mA 



Vcc = 5.5V, V|H = 7V 

Vcc = 5.5V. V|H = 2.7V 
Vcc = 5.5V, V|L = 0.4V 
Vcc = 5.5V, Vq = 2.25V 
Vcc = 5.5V, V| = OV 

Vcc = 5.5V, V| = 4.5V 


Switching Characteristics over recommended operating free air temperature range (Note 1) 


Vcc = 4.5V to 5.5V 
Rl = 50on 
Cl = 50 pF 


Note 1: See Section 1 for test waveforms and output load. 


Symbol 

Parameter 

tPLH 

Propagation Delay Time 

Low to High Level Output 

tPHL 

Propagation Delay Time 
High to Low Level Output 


DM54ALS1000A 


DM74ALS1000A 

Min 

Max 


Min 

Max 

2 

10 


2 

8 

2 

10 


2 

7 
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DM54ALS1002A/DM74ALS1002A 
Quadruple 2-Input Positive-NOR Buffers 

General Description Features 

This device contains four independent 2-input buffers, each ■ Switching specifications at 50 pF 

of which performs the logic NOR function. The ’ALS1002A ■ Switching specifications guaranteed over full tempera- 

is a buffer verision of the 'ALS02. ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Improved line receiving characteristics 


Connection Diagram 

DuaMn-Line Package 

Vcc B4 A4 Y3 B3 A3 



Y1 A1 B1 Y2 A2 B2 GND 

TL/F/6250-1 

Order Number DM54ALS1002AJ, 

DM74ALS1 002AM or DM74ALS1002AN 
See NS Package Number J14A, M14A or N14A 


Function Table 


Y = A -F B 


Inputs 

Output 

A 

B 

Y 

L 

L 

H 

L 

H 

L 

H 

L 

L 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the Nationai Semiconductor Saies Office/ 
Distributors for avaiiabiiity and specifications. 

Suppiy Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54ALS -55°Cto +125°C 

DM74ALS 0°Cto+70°C 

Storage T emperature Range - 65°C to + 1 SO^C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


DM54ALS1002A 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

Iqh 

High Level Output Current 

Iql 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM74ALS1002A 



Nom 

Max 

5 

5.5 



Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol 


V|K 


VoH 



Parameter 

Conditions 

Input Clamp Voltage 

Vcc = 4.5V, l| = -18 mA 

High Level Output 

Voltage 

Vcc = 4.5V 

V|L = V|L Max 

•oh = Max 


Vcc = 4.5V to 5.5V 

•oh = “400 pA 

Low Level Output 

Voltage 

Vcc = 4.5V 

V|H = 2V 

54/74ALS 

Iql = 12 mA 

74ALS 
•oL = 24 mA 

Input Current @ Max 

Input Voltage 

Vcc = 5.5V, V|H = 7V 

High Level Input Current 

Vcc = 5.5V, V|H = 2.7V 

Low Level Input Current 

Vcc = 5.5V, V|L = 0.4V 

Output Drive Current 

Vcc = 5.5V, Vo = 2.25V 

Supply Current with 
Outputs High 

Vcc = 5.5V, V| = OV 

Supply Current with 
Outputs Low 

Vcc = 5.5V, V| = 4.5V 



Switching Characteristics over recommended operating free air temperature range (Note 1) 


« DM54ALS1002A DM74ALS1002A 


Conditions 


Symboi 

Parameter 

IPLH 

Propagation Delay Time 

Low to High Level Output 

IPHL 

Propagation Delay Time 

High to Low Level Output 


Vcc = 4.5V to 5.5V 
Rl = 50on 
Cl = 50 pF 


DM54ALS1002A 

Min 

Max 

2 

10 

2 

10 
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DM54ALS1003A/DM74ALS1003A Quadruple 2-Input 
NAND Buffers with Open-Collector Outputs 


General Description 

This device contains four independent 2-input buffers, each 
of which performs the logic NAND function. The outputs 
require an external pull-up resistor for proper logical opera- 
tion. The ’ALS1003A is a buffer version of the ’ALS03A. 

Pull-Up Resistor Equations 

^ Vcc (Min) - Vqh 
Ni(Ioh) + N2{I|h) 

Vcc(Max)-VoL 

"MIN = — ; 

Iql “ N 3 (liO 

Where: Ni (Iqh) = total maximum output high current for 
all outputs tied to pull-up resistor 
N 2 (I|h) = total maximum input high current for all 
inputs tied to pull-up resistor 
N 3 (I|l) = total maximum input low current for all 
inputs tied to pull-up resistor 


Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Functionally and pin for pin compatible with LS TTL 
counterpart 

■ Improved line receiving characteristics 


Connection Diagram 


Dual-ln-Line Package 
Vcc B4 A4 Y4 B3 A3 Y3 



A1 B1 Y1 A2 B2 Y2 GND 

TL/F/6251-1 

Order Number DM54ALS1003AJ, DM74ALS1003AM or DM74ALS1003AN 
See NS Package Number J14A, M14A or N14A 


Function Table 


Y = AB 


Inputs 

Output 

A 

B 

Y 

L 

L 

H 

L 

H 

H 

H 

L 

H 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 
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Absolute Maximum Ratings 

If Military/ Aerospace specified devices are required, Note: The "Absolute Maximum Ratings" are those values 

contact the Nationai Semiconductor Saies Office/ beyond which the safety of the device cannot be guaran- 

Distributors for avaiiability and specifications. teed. The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the "Electrical Characteristics” 

Input Voltaae 7V guaranteed at the absolute maximum ratings. 

^ ^ . The "Recommended Operating Conditions ” table will define 

Off State (High Level) conditions for actual device operation. 

Output Voltage 7V 

Operating Free Air Temperature Range 

DM54ALS - 55°C to + 1 25°C 

DM74ALS O^Cto 4-70'’C 

Storage Temperature Range - 65°C to + 1 50°C 

Recommended Operating Conditions 

Symbol 

Parameter 

DM54ALS1003A 

DM74ALS1003A 

Units 

Min 

Nom 

Max 

Min 

Nom 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.5 

5 

5.5 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.7 



0.8 

V 

VOH 

High Level Output Voltage 



5.5 



5.5 

V 

lOL 

Low Level Output Current 



12 



24 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

“C 

Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 

Symbol 

Parameter 

Conditions 

Min 

Typ 

Max 

Units 

V|K 

Input Clamp Voltage 

Vcc = 4.5V, l| = -18 mA 



-1.5 

V 

lOH 

High Level Output Current 

Vcc = 4.5V, VoH = 5.5V 



100 

|u.A 

VoL 

Low Level Output 

Voltage 

Vcc = 4.5V 
V|H = 2V 


54/74ALS 

Iql = 12 mA 


0.25 

0.4 

B 


74ALS 

Iql = 24 mA 


0.35 

0.5 

B 

l| 

Input Current at Max 

Input Voltage 

Vcc = 5.5V, V|H = 7V 



0.1 

mA 

l|H 

High Level Input Current 

Vcc = 5.5V, V|H = 2.7V 



20 

fiA 

l|L 

Low Level Input Current 

Vcc = 5.5V, V|L = 0.4V 



-0.1 

mA 

■CCH 

Supply Current with 

Outputs High 

Vcc = 5.5V, V| = OV 


0.86 

1.6 

mA 

ICCL 

Supply Current with 

Outputs Low 

Vcc = 5.5V, V| = 4.5V 


4.8 

7.8 

mA 

Switching Characteristics over recommended operating free air temperature range (Note 1) 

Symbol 

Parameter 

Conditions 

DM54ALS1003A 

DM74ALS1003A 

Units 

Min 

Max 

Min 

Max 


tpLH 

Propagation Delay Time 
Low to High Level Output 

Vcc = 4.5V to 5.5V 
Rl = 667n 

Cl = 50 pF 

10 

40 

10 

33 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

2 

18 

2 

12 

ns 

Note 1: See Section 1 for test waveforms and output load. 
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DM54ALS1004/DM74ALS1004 Hex Inverting Drivers 


General Description 

These devices contain six independent drivers, each of 
which performs the logic inverter/complement function. The 
’ALS1004 is a driver version of the ’ALS04A. 


Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Functionally and pin for pin compatible with Schottky 
and low power Schottky TTL counterpart 

■ Improved AC performance over Schottky and low pow- 
er Schottky counterparts 


Connection Diagram 


Dual-In-Line Package 



Order Number DM54ALS1004J or DM74ALS1004M, N 
See NS Package Number J14A, M14A or N14A 


Function Table 


Input 

Output 

A 

Y 

L 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 
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DM54ALS1004/DM74ALS1004 



DM54ALS1004/DM74ALS1004 


Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54ALS - 55°C to + 1 25“C 

DM74ALS 0°Cto+70'’C 

Storage Temperature Range -65°Cto +150°C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


DM54ALS1004 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

VlL 

Low Level Input Voltage 

lOH 

High Level Output Current 

lOL 

Low Level Output Current 

Ta 

Free Air Operating Temperature 



Norn 

Max 

5 

5.5 


DM74ALS1004 


Norn 





Symbol 

Parameter 

V|K 

Input Clamp Voltage 

Vqh 

High Level Output 
Voltage 

Vql 

Low Level Output 
Voltage 

l| 

Input Current at Max 
Input Voltage 

l|H 

High Level Input Current 

l|L 

Low Level Input Current 

>0 

Output Drive Current 

Icc 

Supply Current 



Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Conditions 


Vcc = 4.5V. I| = -18 mA 


lOH = -0.4 mA, Vcc = 4.5V to 5.5V 


lOH = Max, Vcc = 4.5V 


Iqh - -3 niA, Vcc = 4.5V 


Vcc = 4.5V 54/74ALS 

lOL = 12 mA 

74ALS 
lOL = 24 mA 


Vcc = 5.5V, ViH = 7V 


Vcc = 5.5V, V|H = 2.7V 


Vcc = 5.5V, V|L = 0.4V 


Vcc = 5.5V, Vo = 2.25V 


Vcc = 5.5V 


Outputs High 


Outputs Low 



0.4 

V 

0.5 

V 

0.1 

mA 

20 

jmA 

-0.1 

mA 

-112 

mA 

3 

mA 

12 

mA 


Switching Characteristics over recommended operating free air temperature range (Note 1) 


Symbol 

Parameter 

tpLH 

Propagation Delay Time 
Low to High Level Output 

tpHL 

Propagation Delay Time 
High to Low Level Output 


Vcc = 4.5V to 5.5V 
Rl = 500fl 
Cl = 50 pF 


DM54ALS1004 

DM74ALS1004 

bdh 

Max 

Min 

Max 

1 

9 

1 

7 

1 

8 

1 

6 



Note 1: See Section 1 for test waveforms and output load. 
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DM54ALS1005/DM74ALS1005 Hex Inverting Drivers 
with Open Collector Outputs 


General Description 

These devices contain six independent drivers, each of 
which performs the logic INVERT/Complement function. 
The outputs require external pull-up resistors for proper logi- 
cal operation. The ’ALS1005 is a driver version of the 
’ALS05A. 

Pull-Up Resistor Equations 

o _ Vcc (Min) - VoH 


Rmax = 


Ni (Iqh) + N2 (Iih) 
VccfMax) - VoL 


Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Functionally and pin for pin compatible with Schottky 
and low power Schottky TTL counterpart 

■ Improved AC performance over Schottky and low pow- 
er Schottky counterparts 


loL-NadiL) 

Ni (Iqh) = total maximum output high current for 

all outputs tied to pull-up resistor 

N 2 (I|h) = total maximum input high current for all 

inputs tied to pull-up resistor 

N 3 (I|l) = total maximum input low current for all 

inputs tied to pull-up resistor 


Connection Diagram 


Dual-ln-Line Package 

I'e *5 '^5 *4 



Order Number DM54ALS1005J or DM74ALS1005M, N 
See NS Package Number J14A, M14A or N14A 


Function Tabie 


Input 

Output 

A 

Y 

H 

L 

L 



L = Low Logic Level 
H = High Logic Level 
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DM54ALS1005/DM74ALS1005 




DM54ALS1005/DM74ALS1005 


Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, Note: Z 
contact the National Semiconductor Sales Office/ beyond 
Distributors for availability and specifications. teed. Th 

Supply Voltage 7V paramei 

Input Voltage 7V rhe'^Rt 

Off-State Output Voltage 7V 

Operating Free Air Temperature Range 
DM54ALS -55°Cto +125°0 

DM74ALS 0°Cto4-70‘’C 

Storage Temperature Range -65°Cto +150°C 

Recommended Operating Conditions 


DM54ALS1005 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actuai device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

Vqh 

High Level Output Voltage 

Iql 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM74ALS1005 



Norn 

Max 

5 

5.5 



Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol 


V|K 


lOH 


VoL 



Parameter 


Input Olamp Voltage 


High Level Output Current 


Low Level Output 
Voltage 


Input Current at Max 
Input Voltage 


High Level Input Current 


Low Level Input Current 


Supply Current 


Conditions 


Vcc = 4.5V, l| = -18 mA 


Vcc = 4.5V, Vqh = 5.5V 


Vcc = 4.5V 54/74ALS 

loL = 12 mA 

74ALS 
Iql = 24 mA 


Vcc = 5.5V, V|H = 7V 


Vcc = 5.5V, V|H = 2.7V 


Vcc = 5.5V, V|L = 0.4V 


Vcc = 5.5V Outputs High 
Outputs Low 



Max 

Units 

-1.5 

V 

100 

juA 

0.4 

V 

0.5 

V 

0.1 

mA 

20 

jaA 

-0.1 

mA 

3 

mA 

12 

mA 


Switching Characteristics over recommended operating free air temperature range (Note 1 ) 


Conditions 


Vcc = 4.5V to 5.5V 
Rl = 667a 
Cl = 50 pF 


Symbol 

Parameter 

IPLH 

Propagation Delay Time 

Low to High Level Output 

tPHL 

Propagation Delay Time 

High to Low Level Output 


DM54ALS1005 

DM74ALS1005 

Min 

Max 

Min 

Max 

5 

35 

5 

30 

2 

12 

2 

10 
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DM54ALS1008A/DM74ALS1008A 
Quadruple 2-Input AND Buffers 

General Description Features 

These devices contain four independent 2-input buffers, ■ Switching specifications at 50 pF 

each of which performs the logic AND function. The ■ Switching specifications guaranteed over full tempera- 

’ALS1008A is a buffer version of the ’ALS08. ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Improved line receiving characteristics 


Connection Diagram 


Dual-ln-Llne Package 


Vcc B4 A4 Y4 B3 A3 Y3 



TL/F/6254-1 

Order Number DM54ALS1008AJ, 

DM74 ALS1 008AM or DM74ALS1008AN 
See NS Package Number J14A, M14A or N14A 


Function Table 


Y = AB 


Inputs 

Output 

A 

B 

Y 

L 

L 

L 

L 

H 

L 

H 

L 

L 

H 

H 

H 


L = Low Logic Level 
H = High Logic Level 


2 
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DM54ALS1008A/DM74ALS1008A 



DM54ALS1008A/DM74ALS1008A 


Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, Note: 7 
contact the National Semiconductor Sales Office/ beyond 
Distributors for avaiiability and specifications. teed. Tl 

Supply Voltage 7V parame 

Input Voltage 7V 

Th0 H\ 

Operating Free Air Temperature Range 
DM54ALS - 55°C to + 1 25‘“C 

DM74ALS 0°Cto+70°C 

Storage T emperature Range - 65°C to + 1 50°C 

Recommended Operating Conditions 


DMS4ALS1008A 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

Iqh 

High Level Output Current 

lOL 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


Norn 

Max 

5 

5.5 



Eiectrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol 


V|K 


VOH 



Parameter 

Conditions 

Input Clamp Voltage 

Vcc = 4.5V. I| = -18 mA 

High Level Output 

Voltage 

Vcc = 4.5V 

V|H = 2V 

lOH = Max 


Vcc = 4.5V to 5.5V 

Iqh = “400 fxA 

Low Level Output 

Voltage 

Vcc = 4.5V 

V|H = 2V 

54/74ALS 
lOL == 12 mA 

74ALS 
lOL = 24 mA 

Input Current @ Max 

Input Voltage 

Vcc = 5.5V. V|h = 7V 

High Level Input Current 

Vcc= 5.5V. V,H = 2.7V 

Low Level Input Current 

Vcc = 5.5V. V|L = 0.4V 

Output Drive Current 

Vcc = 5.5V. Vo = 2.25V 

Supply Current 
with Outputs High 

Vcc = 5.5V. V| = OV 

Supply Current 
with Outputs Low 

Vcc = 5.5V. V| = 4.5V 



Switching Characteristics 

over recommended operating free air temperature range (Note 1). 


Conditions 


Symbol 

Parameter 

IPLH 

Propagation Delay Time 

Low to High Level Output 

tpHL 

Propagation Delay Time 
High to Low Level Output 


Vcc = 4.5V to 5.5V 
Rl = 500n 
Cl = 50 pF 


DM54ALS1008A 

DM74ALS1008A 

Min 

Max 

Min 

Max 

2 

11 

2 

9 

3 

11 

3 

9 
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DM54ALS 1 0 1 0A/DM74ALS1 0 1 0A 
Triple 3-Input NAND Buffers 


General Description 

These devices contain three independent buffers, each of 
which performs the logic NAND function. The ’ALS1010A is 
a buffer version of the ’ALS10A. 


Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Improved line receiving characteristics 


Connection Diagram 


Dual-In-Line Package 
Vcc Cl Y1 C3 B3 A3 Y3 



TL/F/6255-1 

Order Number DM54ALS1010AJ, 
DM74ALS1010AM or DM74ALS1010AN 
See NS Package Number J14A, M14A or N14A 


Function Table 


Y = ABC 


Inputs 

Output 

A 

B 

C 

Y 

L 

X 

X 

H 

X 

L 

X 

H 

X 

X 

L 

H 

H 

H 

H 

L 


L = Low Logic Level 
H = High Logic Level 
X = Either Low or High Logic Level 
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DM54ALS1010A/DM74ALS1010A 




DM54ALS1010A/DM74ALS1010A 


Absolute Maximum Ratings 

If Military/ Aerospace specified devices are required, Note: 7 
contact the National Semiconductor Sales Office/ beyond 
Distributors for availability and specifications. teed. Tt 

Supply Voltage 7V parame 

Input Voltage 7V ^The‘n 

Operating Free Air Temperature Range 
DM54ALS -55°Cto +125°C 

DM74ALS 0'’Cto+70°C 

Storage T emperature Range - 65°C to +1 SO^C 

Recommended Operating Conditions 

symbol Parameter I " DI^ ALSI O IO^ 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


DM74ALS1010A 


Vcc Supply Voltage 4.5 5 

V|H High Level Input Voltage 2 

V|L Low Level Input Voltage 

Iqh High Level Output Current 

lOL Low Level Output Current 

Ta Free Air Operating Temperature -55 

Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 



Symbol 

V|K 

VOH 


Parameter 

Input Clamp Voltage 

High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current at Max 
Input Voltage 

High Level Input Current 
Low Level Input Current 
Output Drive Current 


Conditions 

Vcc = 4.5V, l| = -18 mA 

Vcc = 4.5V Iqh = Max 

V|L == ViL Max 
Vcc = 4.5V to 5.5V 

Vcc = 4.5V 
V|H = 2V 



Max 

Units 

-1.5 

V 


Iqh = -400 /liA Vcc - 2 


54/74ALS 
Iql = 12 mA 



74ALS 
Iql = 24 mA 


Vcc = 5.5V. V,h = 7V 

Vcc = 5.5V. V|H = 2.7V 
Vcc = 5.5V. V|L = 0.4V 
Vcc = 5.5V. Vo = 2.25V 



IccH Supply Current with Outputs High Vcc = 5.5V. V| = OV 

IccL Supply Current with Outputs Low Vcc = 5.5V. V| = 4.5V 

Switching Characteristics over recommended operating free air temperature range (Note 1) 

Symbol Parameter Conditions 


tpLH Propagation Delay Time Vcc = 4.5V to 5.5V 

Low to High Level Output Rl = 500n 

tpHL Propagation Delay Time CL-50pF 

High to Low Level Output 
Note 1: See Section 1 for test waveforms and output load. 


0.4 

V 

0.5 

V 

0.1 

mA 

20 

juA 

-0.1 

mA 

-112 

mA 

1.2 

mA 

5.8 

mA 


Symbol 

Parameter 

tpLH 

Propagation Delay Time 

Low to High Level Output 

tpHL 

Propagation Delay Time 
High to Low Level Output 


DM54ALS1010A 

1 DM74ALS1010A 

Units 

Min 

Max 

Min 

Max 


2 

12 

2 

8 

ns 

2 

12 

2 

8 

ns 
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DM54ALS101 1 A/DM74ALS1011 A 
Triple 3-Input AND Buffers 

General Description Features 

These devices contain three independent buffers, each of ■ Switching specifications at 50 pF 

which performs the logic AND function. The ’ALS1 011 A is a ■ Switching specifications guaranteed over full tempera- 

buffer version of the 'ALS1 1 A. ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Improved line receiving characteristics 


Connection Diagram 


Function Table 


DuaMn-Line Package 
Vcc Cl VI C3 B3 A3 Y3 
|l4 |13 |12 111 |io |g Is 


B 

H 

II 

m 

■ 



■^9 


A1 


B1 A2 B2 C2 Y2 GNO 


Order Number DM54ALS101 1 AJ, 
DM74ALS101 1AM or DM74ALS101 1 AN 
See NS Package Number J14A, M14A or N14A 


ABC 


Inputs 

Output 

Y 

A 

B 

C 

L 

X 

X 

L 

X 

L 

X 

L 

X 

X 

L 

L 

H 

H 

H 

H 


L = Low Logic Level 
H = High Logic Level 
X = Either Low or High Logic Level 
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DM54ALS101 1A/DM74ALS101 1 A 


Absolute Maximum Ratings 

If Military/ Aerospace specified devices are required, Note: 7 
contact the National Semiconductor Sales Office/ beyond 
Distributors for availability and specifications. teed. Tl 

Supply Voltage 7V parame 

Input Voltage 7V 

Ttl6 Hi 

Operating Free Air Temperature Range ffjg 

DM54ALS -SS^Cto +125‘’C 

DM74ALS 0°Cto+70‘’C 

Storage T emperature Range - 65°C to 4- 1 50°C 

Recommended Operating Conditions 


DM54ALS1011A 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

Iqh 

High Level Output Current 

Iql 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


Nom 

Max 

5 

5.5 



Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol 


V|K 


VoH 



Parameter 


Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Conditions 


Vcc = 4.5V, li = -18 mA 


Vcc == 4.5V Iqh = Max 

V|H = 2V 


Vcc = 4.5V to 5.5V 


Vcc = 4.5V 
V|H = 2V 


Input Current at Max 
Input Voltage 


High Level Input Current 


Low Level Input Current 


Output Drive Current 


Vcc = 5.5V. V|H = 7V 


Vcc = 5.5V. V|H = 2.7V 


Vcc = 5.5V. V|L = 0.4V 


Vcc = 5.5V, Vo = 2.25V 


Supply Current with Outputs High Vcc = 5.5V, V| = OV 


Supply Current with Outputs Low Vcc = 5.5V, M\ — 4.5V 


Max Units 


-1.5 


Iqh = -400 p.A Vcc - 2 


54/74ALS 
loL = 12 mA 


74ALS 
Iql = 24 mA 



Switching Characteristics 

over recommended operating free air temperature range (Note 1). 


Symbol 



DM54ALS1011A 

DM74ALS1011A 




Min 

Max 

Min 

Max 


tpLH 

Propagation Delay Time 
Low to High Level Output 

Vcc = 4.5V to 5.5V 
Rl = 5oon 

2 

12 

2 

10 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Ci_ = bO pF 

3 

11 

3 

9 

ns 
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DM54ALS1020A/DM74ALS1020A 
Dual 4-Input NAND Buffers 

General Description Features 

These devices contain two independent 4-input buffers, ■ Switching specifications at 50 pF 

each of which performs the logic NAND function. The ■ Switching specifications guaranteed over full tempera- 

’ALS1020A is a buffer version of the ’ALS20A. ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Improved line receiving characteristics 


Connection Diagram 


Dual-ln-Llne Package 
Vcc D2 C2 NC B2 A2 Y2 



TL/F/6257-1 


Order Number DM54ALS1020AJ, 
DM74ALS1020AM or DM74ALS1020AN 
See NS Package Number J14A, M14A or N14A 


Function Table 


Y = ABCD 


Inputs 

Output 

A 

B 

C 

D 

Y 

L 

X 

X 

X 

H 

X 

L 

X 

X 

H 

X 

X 

L 

X 

H 

X 

X 

X 

L 

H 

H 

H 

H 

H 

L 


L = Low Logic Level 
H = High Logic Level 
X = Either Low or High Logic Level 
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DM54ALS1020A/DM74ALS1020A 



DM54ALS 1 020A/DM74ALS1 020A 


Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, Note: 7 
contact the National Semiconductor Saies Office/ beyond 
Distributors for avaiiabiiity and specifications. teed. 77 

Supply Voltage 7V parame 

Input Voltage 7V ^The'U 

Operating Free Air Temperature Range 
DM54ALS -55°Cto +125°C 

DM74ALS 0°Cto+70'“C 

Storage T emperature Range - 65°C to + 1 50°C 

Recommended Operating Conditions 


DM54ALS1020A 


Note: The “Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

Iqh 

High Level Output Current 

Iql 

Low Level Output Current 

Ta 

Free Air Operating Temperature 



Nom 

Max 

5 

5.5 


DM74ALS1020A 


Min Norn Max 


5 5.5 



Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol 


V|K 


VOH 



Parameter 

Conditions 

Input Clamp Voitage 

Vcc = 4.5V, l| = -18 mA 

High Level Output 

Voltage 

Vcc = 4.5V 

ViL = VicMax 

Iqh = Max 


Vcc = 4.5V to 5.5V 

Iqh ~ —400 jaA 

Low Level Output 

Voltage 

Vcc = 4.5V 

V|H = 2V 

54/74ALS 

Iql = 12 mA 

74ALS 

Iql = 24 mA 

Input Current at Max 

Input Voltage 

Vcc ~ 5.5V, V||-| = 7V 

High Level Input Current 

Vcc = 5.5V, V|H = 2.7V 

Low Level Input Current 

Vcc = 5.5V, V|L = 0.4V 

Output Drive Current 

Vcc = 5.5V, Vo = 2.25V 

Supply Current with Outputs High 

Vcc = 5.5V, V| = OV 

Supply Current with Outputs Low 

Vcc = 5.5V, V| = 4.5V 


Max 

Units 

-1.5 

V 



Switching Characteristics over recommended operating free air temperature range (Note 1) 


^ DM54ALS1020A DM74ALS1020A 


Conditions 


Symbol 

Parameter 

tPLH 

Propagation Delay Time 

Low to High Level Output 

tpHL 

Propagation Delay Time 
High to Low Level Output 


Vcc = 4.5V to 5.5V 
R|_ = 500fl 
Cl = 50 pF 


DM54ALS1020A 

Min 

Max 

2 

10 

2 

10 
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DM54ALS1032A/DM74ALS1032A 
Quadruple 2-Input OR Buffers 

General Description Features 

These devices contain four independent buffers, each of ■ Switching specifications at 50 pF 

which performs the logic OR function. The ’ALS1032A is a ■ Switching specifications guaranteed over full tempera- 

buffer version of the ’ALS32. ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Improved line receiving characteristics 


Connection Diagram 



Order Number DM54ALS1032AJ, 
DM74ALS1 032AM or DM74ALS1032AN 
See NS Package Number J14A, M14A or N14A 


TL/F/6258-1 


Function Table 



L = Low Logic Level 
H = High Logic Level 
X = Either Low or High Logic Level 
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DM54ALS1032A/DM74ALS1032A 



DM54ALS1032A/DM74ALS1032A 


Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the Nationai Semiconductor Saies Office/ 
Distributors for avaiiabiiity and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54ALS - 55°C to + 1 25°C 

DM74ALS 0“C to + 70^0 

Storage Temperature Range -65°Cto +150‘’C 


Note: The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


DM54ALS1032A 


Symbol 

Parameter 

Vcc 

Suppiy Voitage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

Iqh 

High Level Output Current 

Iql 

Low Level Output Current 

Ta 

Free Air Operating Temperature 



Nom 

Max 

5 

5.5 


DM74ALS1032A 


Min Norn Max 


5 5.5 



Electrical Characteristics 

over recommended operating free air temperature range. Ail typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol 


V|K 


VoH 



Parameter 

Conditions 

Input Clamp Voltage 

Vcc ~ 4.5V, l| = —18 mA 

High Level Output 

Voltage 

Vcc = 4.5V 

V,H = 2V 

lOH = Max 


Vcc = 4.5V to 5.5V 

Iqh — —400 p.A 

Low Level Output 

Voltage 

Vcc = 4.5V 

V|H = 0.8V 

54/74ALS 

Iql = 12 mA 

74ALS 
loL = 24 mA 

Input Current at Max 

Input Voltage 

Vcc = 5.5V, V,h = 7V 

High Level Input Current 

Vcc = 5.5V, V|H = 2.7V 

Low Level Input Current 

Vcc = 5.5V, V|L= 0.4V 

Output Drive Current 

Vcc = 5.5V, Vo = 2.25V 

Supply Current 
with Outputs High 

Vcc = 5.5V, V| = 4.5V 

Supply Current 
with Outputs Low 

Vcc = 5.5V, V| = OV 




0.4 

V 

0.5 

V 

0.1 

mA 

20 

juA 

-0.1 

mA 

-112 

mA 

5 

mA 

10.6 

mA 


Switching Characteristics over recommended operating free air temperature range (Note 1 ) 


Conditions 


Vcc = 4.5V to 5.5V 
Rl = 500H 
Cl = 50 pF 


Symbol 

Parameter 

tPLH 

Propagation Delay Time 

Low to High Level Output 

tpHL 

Propagation Delay Time 
High to Low Level Output 


DM54ALS1032A 

DM74ALS1032A 

Min 

Max 

Min 

Max 

2 

12 

2 

9 

3 

15 

3 

12 
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Nah'onal 

Semiconductor 

Corporation 


DM54ALS1034/DM74ALS1034 Hex Non-Inverting Drivers 

General Description Features 

These devices contain six independent drivers, each of ■ Switching specifications at 50 pF 
which performs the logic identity function. ■ Switching specifications guaranteed over full tempera- 

ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Functionally and pin for pin compatible with Schottky 
and Low Power Schottky TTL counterpart 

■ Improved AC performance over Schottky and low pow- 
er Schottky counterparts 


Connection Diagram 


Dual-In-Line Package 



Order Number DM54ALS1034J or DM74ALS1034M, N 
See NS Package Number J14A, M14A or N14A 


Function Table 


Y = A 


Input 

Output 

A 

Y 

H 

H 

L 

L 


L = Low Logic Level 
H = High Logic Level 
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DM54ALS1 034/DM74ALS 1 034 



DM54ALS1034/DM74ALS1034 


Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54ALS - 55°C to + 1 25°C 

DM74ALS 0“Cto+70°C 

Storage T emperature Range - 65°C to + 1 50°C 


Note: The “Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 

^ * DM54ALS1034 

Symbol Parameter 

Min Norn 

Vcc Supply Voltage 4.5 5 

V|H High Level Input Voltage 2 

V|L Low Level Input Voltage 

Iqh High Level Output Ourrent 

Iql Low Level Output Current 

Ta Free Air Operating Temperature -55 


DM74ALS1034 







Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol 



VoH 


Parameter 

Input Clamp Voltage 

High Level Output 
Voltage 


Low Level Output 
Voltage 


Conditions 

Vcc = 4.5V. I| = -18 mA 

Iqh = -0.4 mA, Vcc = 4.5V to 5.5V 
Iqh “ Max, Vcc ~ 4.5V 
Iqh = -3 mA, Vcc ~ 4.5V 

Vcc = 4.5V 54/74ALS 

•OL = 12 mA 

74ALS 
Iql = 24 mA 


Input Current @ Max Vcc = 5.5V, Vi = 7V 

Input Voltage 

High Level Input Current Vcc = 5.5V, V| = 2.7V 


Low Level Input Current 
Output Drive Current 
Supply Current 


Vcc = 5.5V, V| = 0.4V 

Vcc = 5.5V, Vq = 2.25V 

Vcc = 5.5V Outputs High 

Outputs Low 



0.4 

V 

0.5 

V 

0.1 

mA 

20 

]u,A 

-0.1 

mA 

-112 

mA 

6 

mA 

14 

mA 


Switching Characteristics over recommended operating free air temperature range (Note 1). 

Symbol Parameter Conditions 


Vcc = 4.5V to 5.5V 
Rl = 500fl 
Cl = 50 pF 


Note 1: See Section 1 for test waveforms and output load. 


Symbol 

Parameter 

tpLH 

Propagation Delay Time 

Low to High Level Output 

tpHL 

Propagation Delay Time 

High to Low Level Output 


DM54ALS10: 

34 

DM74ALS1034 

Min 

IV 

ax 

Min 

Max 

1 


11 

1 

8 

1 


13 

1 

8 
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Nah'onal 

Semiconductor 

Corporation 


DM54ALS1035/DM74ALS1035 Hex Non-Inverting Drivers 
with Open Coilector Outputs 

General Description Features 

These devices contain six independent drivers, each of ■ Switching specifications at 50 pF 

which performs the logic identity function. The outputs re- ■ Switching specifications guaranteed over full tempera- 

quire an external pull-up resistor for proper logical opera- ture and Vcc range 

tion. ■ Advanced oxide-isolated, ion-implanted Schottky TTL 

process 

■ Functionally and pin for pin compatible with Schottky 
and low power Schottky TTL counterpart 

■ Improved AC performance over Schottky and low pow- 
er Schottky counterparts 


Connection Diagram 

Dual-ln-Line Package 



Order Number DM54ALS1035J or DM74ALS1035M, N 
See NS Package Number J14A, M14A or N14A 


TL/F/6260-1 


Function Table 


Input 

Output 

A 

Y 

L 

L 

H 

H 


L = Low Logic Level 
H = High Logic Level 
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DM54ALS1035/DM74ALS1035 



Absolute Maximum Ratings 

If Mllltary/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Off-State Output Voltage 7V 

Operating Free Air Temperature Range 
DM54ALS - 55°C to -t- 1 25°C 

DM74ALS 0°Cto+70°C 

Storage T emperature Range - 65°C to -f- 1 50°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

DM54ALS1035 

DM74ALS1035 

Units 

Min 

Nom 

Max 

Min 

Nom 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.5 

5 

5.5 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.7 



0.8 

V 

VOH 

High Level Output Voltage 



5.5 



5.5 

V 

lOL 

Low Level Output Current 



12 



24 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


Eiectrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc 


5V, Ta = 25°C. 


Symbol 

Parameter 

Conditions 

Min 

Typ 

Max 

Units 

V|K 

Input Clamp Voltage 

Vcc = 4.5V, l| = -18 mA 



-1.5 

V 

Iqh 

High Level Output Current 

Vcc = 4.5V, VoH = 5.5V 



100 

jiiA 

Vql 

Low Level Output 

Voltage 

Vcc = 4.5V 

54/74ALS 
•oL = 12 mA 


0.25 

B 

H 

74ALS 

Iql = 24 mA 


0.35 

0.5 

H 

ll 

Input Current @ Max 

Input Voltage 

Vcc = 5.5V, V|H = 7V 



0.1 

mA 

l|H 

High Level Input Current 

Vcc = 5.5V, V|H = 2.7V 



20 

juA 

IlL 

Low Level Input Current 

Vcc = 5.5V, V|L = 0.4V 



-0.1 

mA 

Icc 

Supply Current 

Vcc = 5.5V ! 

Outputs High 


3 

6 

mA 

Outputs Low 


8 

14 

mA 


Switching Characteristics over recommended operating free air temperature range (Note 1) 


Symbol 

Parameter 

Conditions 

DM54ALS1035 

DM74 ALS1 035 

Units 

Min 

Max 

Min 

Max 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Vcc = 4.5V to 5.5V 

Rl = 68on 

Cl = 50 pF 

5 

35 

5 

30 

ns 

fpHL 

Propagation Delay Time 
High to Low Level Output 

2 

14 

2 

12 

ns 


Note 1: See Section 1 for test waveforms and output load. 


2-302 




























































































































National 

Semiconductor 

Corporation 


PRELIMINARY 


DM54ALS1240/DM74ALS1240/ 
DM54ALS1241A/DM74ALS1241A 
Octal TRI-STATE® Bus Drivers 


General Description 

These octal TRI-STATE bus drivers are designed to provide 
the designer with flexibility in implementing a bus interface 
with memory, microprocessor, or communication systems, 
and are low power dissipation versions of the ’ALS240 and 
’ALS241. The output TRI-STATE gating control is organized 
into two separate groups of four buffers. The ’ALS1240 con- 
trol inputs symmetrically enable the respective outputs 
when set logic low, while the ’ALS1241 A has complementa- 
ry enable gating. The TRI-STATE circuitry contains a feature 
that maintains the buffer outputs in TRI-STATE (high imped- 
ance state) during power supply ramp-up or ramp-down. 
This eliminates bus glitching problems that arise during 
power-up and power-down. 


Connection Diagrams 

Dual-ln-Llne Package 


Features 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Switching response specified into 500n and 50 pF load 

■ Switching response specifications guaranteed over full 
temperature and Vcc supply range 

■ PNP input design reduces input loading 

■ Low power dissipation version of the DM54/74ALS240, 
241 

■ Low level drive current: 54ALS=8 nriA, 74ALS=16 mA 


Dual-ln-Llne Package 



J 20 

— Vcc 

i5— "i 

J 20 

2 

19 

— 2B 

1A1— 2 

19 

3 

18 

— 1Y1 

2Y4— 3 

18 

4 

17 

— 2A4 

1A2 — 4 

17 

S 

16 

— 1Y2 

2Y3 — 5 

16 

6 

IS 

— 2A3 

1A3 — 6 

15 

7 

14 

— 1Y3 

2Y2 — 7 

14 

8 

13 

— 2A2 

1A4 — 8 

13 

9 

12 

— 1Y4 

2Y1 — 9 

12 

10 

11 

— 2A1 

TL/F/6261-1 

GND — 10 

11 


Top View 

Order Number DM54ALS1240J, 
DM74ALS1240WM or DM74ALS1240N 
See NS Package Number J20A, M20B or N20A 

Function Tabies 

’ALS1240 ’AL 


’ALS1241A 


Top View 

Order Number DM54ALS1241AJ, 
DM74ALS1241AWM or DM74ALS1241AN 
See NS Package Number J20A, M20B or N20A 


’ALS1241A 



Input 

Output 

2G 

2A 

Y 


Input 

Output 

1G 

1A 

Y 


H 

H 

H 

L 

X 

Z 



H 

H 

X 

Z 



H = High Level Logic State L = Low Level Logic State X = Don’t Care (Either Low or High Level Logic State) Z = High Impedance (OfO State 


This document contains information on a product under development. NSC reserves the right to change or discontinue this product without notice. 
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DM54ALS1240/DM74ALS1240/DM54ALS1241A/DM74ALS1241A 


Absolute Maximum Ratings 

If Military/ Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Voltage Applied to Disabled Output 5.5V 

Operating Free Air Temperature Range 
DM54ALS -55'’Cto +125°C 

DM74ALS 0“Cto+70°C 

Storage Temperature Range -65°C to + 150°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

lOH 

High Level Output Current 

■OL 

Low Level Output Current 

Ta 

Operating Free Air Temperature 


DM54ALS1240 

DM54ALS1241A 


DM74ALS1240 

DM74ALS1241A 



Typ 

Max 

5 

5.5 



Electrical Characteristics 

over recommended operating free air temperature range (unless otherwise specified) 


Symbol 


V|K 


VoH 




Parameter 


Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current at Max 
Input Voltage 


High Level Input Current 


Low Level Input Current 


Output Drive Current 


High Level TRI-STATE 
Output Current 


Low Level TRI-STATE 
Output Current 


Supply Current 


Vcc = 4.5V 


Vcc = 4.5V 


Conditions 


Vcc = 4.5V. I| = -18 mA 


Vcc = 4.5V to 5.5V loH= -0.4 mA Vcc “ 2 


loH = -3 mA I 2. 


Iqh = Max 


54/74ALS 
Iql = 12 mA 


74ALS 
Iql = 24 mA 


Vcc = 5.5V, V| = 7V 


Vcc = 5.5V, V| = 2.7V 


Vcc = 5.5V, V|L = 0.4V 


Vcc = 5.5V, Vo = 2.25V 


Vcc = 5.5V, Vo = 2.7V 


Vcc = 5.5V, Vo = 0.4V 


Vcc = 5.5V, ALS1 240 
Outputs High 


Outputs Low 


Outputs TRI-STATE 


Vcc = 5.5V, ALS1 241 
Outputs High 


Outputs Low 


Outputs TRI-STATE 
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’ALS1240 Switching Characteristics 

over recommended operating free air temperature range (see Section 1 for Test Waveforms and Output Load) 

Symbol 

Parameter 

From 

(Input) 

To 

(Output) 

Vcc = 4.5V to 5.5V, Cl = 50 pF, 

R1 = 500n,R2 = 500ft, 

Ta = Min to Max 

Units 

DM54ALS1240 

DM74ALS1240 

Min 

Max 

Min 

Max 

tpLH 

Propagation Delay Time 
Low to High Level Output 

A 

Y 

2 

16 

2 

13 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

2 

16 

2 

13 

ns 

tpZH 

Output Enable Time 
to High Level Output 

G 

Y 

4 

23 

4 

20 

ns 

tpZL 

Output Enable Time 
to Low Level Output 

6 

28 

6 

22 

ns 

fpHZ 

Output Disable Time 
from High Level Output 

G 

Y 

2 

12 

2 

10 

ns 

tPLZ 

Output Disable Time 
from Low Level Output 

3 

18 

3 

13 

ns 

’ALS1241A Switching Characteristics 

over recommended operating free-air temperature range (see Section 1 for Test Waveforms and Output Load) 

Symbol 

Parameter 

From 

(Input) 

To 

(Output) 

Vcc = 4.5V to 5.5V, Cl = 50 pF, 

R1 = 500ft, R2 = 500ft, 

Ta = Min to Max 

Units 

DM54ALS1241A 

DM74ALS1241A 

Min 

Max 

Min 

Max 

tpLH 

Propagation Delay Time 
Low to High Level Output 

A 

Y 





ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 





ns 

tpZH 

Output Enable Time 
to High Level Output 

GorG 

Y 





ns 

tpZL 

Output Enable Time 
to Low Level Output 





ns 

tPHZ 

Output Disable Time 
from High Level Output 

G orG 

Y 





ns 

fpLZ 

Output Disable Time 
from Low Level Output 





ns 
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Nah'onal PRELIMINARY 

Semiconductor 
Corporation 

DM54ALS1242/DM74ALS1242/ 
DM54ALS1243A/DM74ALS1243A 
Quad Bidirectional Bus Drivers 

General Description 

These octal TRI-STATE® bus drivers are designed to pro- 
vide the designer with flexibility in implementing a bus inter- 
face with memory, microprocessor, or communication sys- 
tems, and are low power dissipation versions of the 
’ALS242 and ’ALS243. The ’ALS1242 has inverting buffers, 
while the ’ALS1243A has non-inverting buffers. The direc- 
tion enable gating is configured with separate control over 
either buffer direction and the two control buffers are com- 
plementary. Connecting these control inputs to one com- 
mon line implements single line direction control, while indi- 
vidual control can put both buffer directions into TRI-STATE 
simultaneously (disabled state) or put both buffer directions 
into the active state (data latch state). The TRI-STATE cir- 
cuitry contains a feature that maintains the buffer outputs in 
TRI-STATE (high impedance state) during power supply 
ramp-up or ramp-down. This eliminates bus glitching prob- 
lems that arise during power-up and power-down. 


Connection Diagram 

Dual-In-Line Package 

Cab — 1 
NC — 2 
A1— 3 
A2 — 4 
A3— 5 
A4— 6 
GND— 1 

TL/F/6262-1 

Top View 

Order Number DM54ALS1242J, DM54ALS1243AJ, DM74ALS1242M, 
DM74ALS1 243AM, DM74ALS1242N or DM74ALS1243AN 
See NS Package Number J14A, M14A or N14A 

Function Tabie 


Inputs 

ALS1242A 

ALS1243A 

GAB 

GBA 

L 

L 

Ato B 

Ato B 

H 

H 

B to A 

BtoA 

H 

L 

Isolation 

Isolation 

L 

H 

Latch A and B 
(A = B) 

Latch A and B 
(A = B) 


This document contains information on a product under development. NSC reserves the right to change or discontinue this product without notice. 


T7 


14 

— Vcc 

13 

— GBA 

12 

— NC 

11 

— B1 

10 

— B2 

9 

— B3 

8 

— B4 


Features 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Switching response specified into SOOD and 50 pF load 

■ Switching response specifications guaranteed over full 
temperature and Vcc supply range 

■ PNP input design reduces input loading 

■ Low power dissipation version of the DM54/74ALS242, 
243 

■ Low level drive current: 54ALS=8 mA, 74ALS=16 mA 
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DM54ALS1242/DM74ALS1242/DM54ALS1243A/DM74ALS1243A 


Absolute Maximum Ratings 

If Military/ Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage, Vcc 7V 

Input Voltage 

Dedicated Inputs 7V 

I/O Ports 5.5V 

Operating Free Air Temperature Range 
DM54ALS -55°Cto +125°C 

DM74ALS 0‘'Cto+70°C 

-65‘“Cto +150-0 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Storage T emperature Range - 65°C to + 1 50°C 

Recommended Operating Conditions 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

Iqh 

High Level Output Current 

Iql 

Low Level Output Current 

Ta 

Operating Free-Air Temperature 


DM54ALS1242 

DM54ALS1243A 


DM74ALS1242 

DM74ALS1243A 



Typ 

Max 

5 

5.5 



Electrical Characteristics over recommended operating free-air temperature (unless othenvlse specified) 


Symbol 

Parameter 

V|K 

Input Clamp Voltage 

Vqh 

High Level Output 
Voltage 

Vql 

Low Level Output 
Voltage 

■ 

Input Current at Max 
Input Voltage 

l|H 

High Level Input 
Current 

l|L 

Low Level Input 
Current 

>0 

Output Drive 

Current 

Icc 

Supply Current 


Conditions 


DM54ALS1242 

DM54ALS1243A 


Min 



Max Min 


- 1.2 


DM74ALS1242 

DM74ALS1243A 


Max 


Vcc = 4.5V 


Iqh = “3 niA 


loH = Max 


Iql — 54ALS (Max) 


loL = 74ALS (Max) 


(V| = 5.5V for A or B Ports) 


Vcc = 5.5V, V| = 2.7V 


Vcc = 5.5V, V|L = 0.4V 


Vcc = 5.5V, Vo = 2.25V 


Vcc = 5.5V, ALS1 242 
Active Outputs High 


Active Outputs Low 


Outputs TRI-STATE 


Vcc = 5.5V, ALS1 243 
Active Outputs High 


Active Outputs Low 


Outputs TRI-STATE 
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’ALS1242 Switching Characteristics 

over recommended operating free-air temperature range (see Section 1 for Test Waveforms and Output Load) 

Symbol 

Parameter 

From (Input) 

To (Output) 

Vcc = 4.5V to 5.5V, Cl = 50 pF, 

R1 = 500n, R2 = 500n, 

Ta = Min to Max 

Units 

54ALS1242 

74ALS1242 

Min 

Max 

Min 

Max 

tpLH 

Propagation Delay Time 

Low to High Level Output 

A or B 
to B or A 

2 

14 

2 

12 

ns 

tpHL 

Propagation Delay Time 

High to Low Level Output 

A or B 
to B or A 

2 

12 

2 

10 

ns 

tpZH 

Output Enable Time 
to High Level Output 

GAB 
to B 

4 

20 

4 

17 

ns 

tpZL 

Output Enable Time 
to Low Level Output 

GAB 
to B 

5 

23 

5 

21 

ns 

tpHZ 

Output Disable Time 
from High Level Output 

GAB 
to B 

2 

12 

2 

10 

ns 

tpLZ 

Output Disable Time 
from Low Level Output 

GAB 
to B 

2 

12 

2 

10 

ns 

tpZH 

Output Enable Time 
to High Level Output 

GBA 
to A 

5 

23 

5 

20 

ns 

tpZL 

Output Enable Time 
to Low Level Output 

GBA 
to A 

6 

25 

6 

23 

ns 

tpHZ 

Output Disable Time 
from High Level Output 

GBA 
to A 

2 

12 

2 

10 

ns 

tpLZ 

Output Disable Time 
from Low Level Output 

GBA 
to A 

2 

15 

2 

12 

ns 

’ALS1243A Switching Characteristics 

over recommended operating free-air temperature range (see Section 1 for Test Waveforms and Output Load) 

Symbol 

Parameter 

From (Input) 

To (Output) 

Vcc = 4.5V to 5.5V, Cl = 50 pF, 

R1 = 500n,R2 = 500n, 

Ta = Min to Max 

Units 

54ALS1243A 

74ALS1243A 

Min 

Max 

Min 

Max 

tpLH 

Propagation Delay Time 

Low to High Level Output 

A or B 
to B or A 





ns 

tpHL 

Propagation Delay Time 

High to Low Level Output 

AorB 
to B or A 





ns 

tpZH 

Output Enable Time 
to High Level Output 

GAB 
to B 





ns 

tpZL 

Output Enable Time 
to Low Level Output 

GAB 
to B 





ns 

tpHZ 

Output Disable Time 
from High Level Output 

GAB 

toB 





ns 

tpLZ 

Output Disable Time 
from Low Level Output 

GAB 
to B 





ns 

tpZH 

Output Enable Time 
to High Level Output 

GBA 
to A 





ns 

tpZL 

Output Enable Time 
to Low Level Output 






ns 

tpHZ 

Output Disable Time 
from High Level Output 

GBA 
to A 





ns 

tpLZ 

Output Disable Time 
from Low Level Output 

GBA 
to A 





ns 
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Logic Diagrams 
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DM54ALS1244A/DM74ALS1244A 
Octal TRI-STATE® Bus Driver 


General Description 

This octal TRI-STATE bus driver is designed to provide the 
designer with flexibility in implementing a bus interface with 
memory, microprocessor, or communication systems, and is 
a low power dissipation version of the ’ALS244. The output 
TRI-STATE gating control is organized into two separate 
groups of four buffers, and both control inputs enable the 
respective outputs when set logic low. The TRI-STATE cir- 
cuitry contains a feature that maintains the buffer outputs in 
TRI-STATE (high impedance state) during power supply 
ramp-up or ramp-down. This eliminates bus glitching prob- 
lems that arise during power-up and power-down. 


Features 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Switching response specified into 500n and 50 pF load 

■ Switching response specifications guaranteed over full 
temperature and Vcc supply range 

■ PNP input design reduces input loading 

■ Low power dissipation version of the DM54/ 
74ALS244A 

■ Low level drive current: 54ALS = 8 mA, 74ALS=16 mA 


Connection Diagram Logic Diagram 


Dual-ln-Llne Package 



TL/F/6263-1 

Top View 

Order Number DM54ALS1244AJ, DM74ALS1244AWM or 
DM74ALS1244AN 

See NS Package Number J20A, M20B or N20A 

Function Table 


Enable 

Data 

Input 

Buffer 

IGor 2G 

Outputs 

L 

Active 

H 

TRI-STATE 



TL/F/6263-2 
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DM54ALS1244A/DM74ALS1244A 


Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the Nationai Semiconductor Saies Office/ 
Distributors for avaiiabiiity and specifications. 

Supply Voltage, Vcc 7V 

Input Voltage 7V 

Voltage Applied to Disabled Output 5.5V 

Operating Free Air Temperature Range 
DM54ALS - 55°C to + 1 25°C 

DM74ALS 0°Cto+70°C 


Note; The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Storage Temperature Range 


-65°Cto +150‘“C 


Recommended Operating Conditions 


Symbol 


Supply Voltage 

High Level Input Voltage 

Low Level Input Voltage 

High Level Output Current 

Low Level Output Current 

Operating Free-Air Temperature 


DM54ALS1244A 


DM74ALS1244A 



Electrical Characteristics over recommended operating free-air temperature (unless otherwise specified) 


Symbol 


Parameter 


Conditions 


DM54ALS1244A 


DM74ALS1244A 


Max Min 


Input Clamp Voltage | Vcc •^■SV. I| = -18 mA 


High Level Output Vcc = 4.5V to 5.5V Iqh = -0.4 mA | Vcc “ 2 
Vcc = 4.5V Iqh = -3 mA 

Iqh = Max 

Low Level Output Vcc = 4.5V 

Voltage Iql = 54ALS (Max) 

Iql = 74ALS (Max) 

Input Current at Max Vcc = 5.5V, V| = 7V 

Input Voltage (V| = 5.5V for A or B Ports) 

High Level Input Vcc = 5.5V, V| = 2.7V 


Low Level Output 
Voltage 


Low Level Input Vcc "" 5.5V, V|l = 0.4V 

Current 

Output Drive Vcc = 5.5V, Vq = 2.25V 

Current 

High Level TRI-STATE Vcc = 5.5V, Vq = 2.7V 
Output Current 

Low Level TRI-STATE Vcc = 5.5V, Vq = 0.4V 
Output Current 

Supply Current Vcc 5.5V 

Outputs High 

Outputs Low 

Outputs TRI-STATE 
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Switching Characteristics over recommended operating free-air temperature range 


Symbol 

Parameter 

From 

(Input) 

To 

(Output) 

Vcc = 4.5V to 5.5V, Cl = 50 pF, 

R1 = 500n,R2 = 500ft, 

Ta = Min to Max 

Units 



54ALS1244A 

74ALS1244A 






Min 

Max 

Min 

Max 


tpLH 

Propagation Delay Time 

Low to High Level Output 


Y 

3 

21 

3 

14 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 



3 

16 

3 

14 

ns 

tpZH 

Output Enable Time 
to High Level Output 

Q 


6 

28 

6 

22 

ns 

tpZL 

Output Enable Time 
to Low Level Output 


n 

6 

26 

6 

22 

ns 

tpHZ 

Output Disable Time 
from High Level Output 

Q 


2 

15 

2 

10 

ns 

tpLZ 

Output Disable Time 
from Low Level Output 


H 

3 

25 

3 

13 

ns 


2-313 


DM54ALS1 244A/DM74ALS1 244A 




















DM54ALS1245A/DM74ALS1245A 




National 

Semiconductor 

Corporation 


DM54ALS 1 245A/DM74ALS 1 245A 
TRI-STATE® Bus Transceivers 


General Description 

This advanced low power Schottky device contains 8 pairs 
of TRI-STATE logic elements configured as octal bus trans- 
ceivers. This circuit is designed for use in memory, micro- 
processor systems and in asynchronous bidirectional data 
buses. Two way communication between buses is con- 
trolled by the (DIR) input. Data either transmits from the A 
bus to the B bus or from the B bus to the A bus. B<^h the 
driver and receiver outputs can be disabled via the (G) en- 
able input which causes outputs to enter the high imped- 
ance mode, so that the buses are effectively isolated. The 
TRI-STATE circuitry also contains a protection feature that 
prevents the buffer from glitching the bus during power-up 
or power-down. 


Features 

■ Low power version of ALS245A 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Low output impedance to drive terminated transmission 
lines to 1 33n 

■ Switching response specified into 500ft/50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 


Connection Diagram 


Dual-ln-Llne Package 

Vcc G B1 B2 B3 B4 B5 B6 B7 B8 

ho |l9 |18 |17 |16 |l5 |l4 |l3 |l2 |l1 


V [4 |S 16 17 |B |9 |10 

DIR 1A 2A 3A 4A 5A 6A 7A BA GND 

TL/F/8438-1 

Order Number DM54ALS1245AJ, DM74ALS1245AWM or DM74ALS1245AN 
See NS Package Number J20A, M20B or N20A 


Function Table 


Control Inputs 



Operation 


B Data to A Bus 
A Data to B Bus 
Hi-Z 


L = Low Logic Level, H = High Logic Level 
X = Either Low or High Logic Level 
Hi-Z = High Impedance (off) State 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage, Vcc 7V 

Input Voltage 

Control Inputs 7V 

I/O Ports 5.5V 


Note: The “Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Operating Free Air Temperature Range 
DM54ALS - 55°C to + 1 25-0 

DM74ALS 0°Cto+70°C 

Storage Temperature Range -65°Cto +150°C 


Recommended Operating Conditions 


Symbol 

Parameter 

DM54ALS1245A 

1 DM74ALS1245A 

Units 

Min 1 

Typ 

Max 

Min 

Typ 

Max 

Vcc 

Supply Voltage 

■^1 

5 

5.5 

4.5 

5 

5.5 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.7 



0.8 

V 

lOH 

High Level Output Current 



-12 



-15 

mA 

lOL 

Low Level Output Current 



8 



16 

mA 

Ta 

Operating Free Air Temperature Range 

-55 


125 

0 


70 

°C 


Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vqc = 5V, Ta = 25°C. 


Symbol 

Parameter 

Conditions 

DM54ALS1245A 

DM74ALS1245A 

Units 

Min 

Typ 

Max 

Min 

Typ 

Max 

V|K 

Input Clamp Voltage 

Vcc = 4.5V, l|N = -18 mA 



-1.5 



-1.5 

V 

Vqh 

High Level 

Output Voltage 

Vcc - 4.5V, loH = -3 mA 

2.4 

3.2 


2.4 

3.2 


V 

Vcc = 4.5V, Iqh = Max 

2 

2.3 


2 

2.3 


V 

Iqh — —0.4 mA, 

VoL = 4.5V to 5.5V 

CM 

1 

o 

o 

> 



< 

o 

o 

1 

ro 



V 

Vql 

Low Level 

Output Voltage 

Vcc = 4.5V 

lOL = 8 mA 


0.25 

0.4 


0.25 

0.4 

V 

Iql = 16 mA 





0.35 

0.5 

V 

m 

Input Current at 

Max Input Voltage 

Vcc = 5.5V, V|N = 7V 
(V|N = 5.5V for A or B Ports) 



0.1 



0.1 

mA 

l|H 

High Level 

Input Current 

Vcc = 5.5V, V|N = 2.7V 



20 



20 

nA 

l|L 

Low Level 

Input Current 

Vcc = 5.5V, V||M = 0.4V 



-0.1 



-0.1 

mA 

lo 

Output Drive Current 

Vcc = 5.5V, Vo = 2.25V 

-30 


-112 

-30 


-112 

mA 

■cc 

Supply Current 

Vcc = 5.5V 

Outputs High 


21 

33 


21 

30 

mA 

Outputs Low 


23 

36 


23 

33 

mA 

TRI-STATE 


25 

40 


25 

36 

mA 
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Switching Characteristics over recommended operating free air temperature range (Notes 1 and 2) 


Symbol 

Parameter 

Circuit 

Configuration 

DM54ALS1245A 

DM74ALS1245A 

Units 

Min 

Max 

Min 

Max 

tpLH 

Propagation Delay Time 
Low to High Level Output 

IN ■ OUT 

2 

19 

2 

13 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

2 

15 

2 

13 

ns 

tpZL 

Output Enable Time 
to Low Level Output 

in1-3ZH 

A ORB 

l^><^0UT 

8 

29 

8 

25 

ns 

tpZH 

Output Enable Time 
to High Level Output 

8 

30 

8 

25 

ns 

tpLZ 

Output Disable Time 
from Low Level Output 

3 

30 

3 

18 

ns 

tpHZ 

Output Disable Time 
from High Level Output 

2 

14 

2 

12 

ns 


Note 1: See Seciion 1 for test waveforms and output load. 

Note 2: Switching characteristic conditions are Vcc = 4.5V to 5.5V, Rl = 50011, Cl = 50 pF. 
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National 
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Corporation 


PRELIMINARY 


DM54ALS1645A/DM74ALS1645A 
Octal TRI-STATE® Bus Transceivers 


General Description 

This device contains eight pairs of TRI-STATE logic ele- 
ments configured as octal bus transceivers. This device is 
designed for use in memory, microprocessor systems and in 
asynchronous bidirectional data buses. Two way communi- 
cation between buses is controlled by the direction (DIR) 
input. Data either transmits from the A bus to the B bus or 
from the B bus to the A bus. Both the driver and receiver 
outputs can be disabled by the enable (G) input which caus- 
es outputs to enter the high impedance mode, so that the 
buses are effectively isolated. 


Features 

■ Low power version of the ALS645A 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ PNP input design reduces input loading 

■ Low output impedance to drive terminated transmission 
lines to 133n 

■ Switching specifications guaranteed over the full tem- 
perature and Vcc range 


Connection Diagram 



Order Number DM54ALS1645AJ, DM74ALS1645AWM or DM74ALS1645AN 
See NS Package Number J20A, M20A or N20A 


Function Table 


Control 

Inputs 

Operation 

G 

DIR 


L 

L 

B Data to A Bus 

L 

H 

A Data to B Bus 

H 

X 

HI-Z 


L = Low Logic Level 
H = High Logic Level 

X = Don’t Care (Either Low or High Logic Level) 
Hi-Z = High Impedance 


This document contains information on a product under development. NSC reserves the right to change or discontinue this product without notice. 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 

Control Inputs 7V 

I/O Ports 5.5V 

Operating Free-Air Temperature Range 


Note: The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


DM54ALS 

DM74ALS 

Storage Temperature Range 


-55°Cto -1-125*0 
0*0 to -l-70°C 
-65*0 to +150*0 


Recommended Operating Conditions 


DM54ALS1645A 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

lOH 

High Level Output Current 

lOL 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM74ALS1645A 



Nom 

Max 

5 

5.5 



Electrical Characteristics over recommended free air temperature range 


DM54ALS1645A 


Symbol 




Parameter 

Test Conditions 

Input Clamp Voltage 

Vcc = Min, l| = -18 mA 

High Level Output 

Vcc = 4.5V to 5.5V 

Iqh = ~0.4 mA 

Voltage 

Vcc “ Min 

Iqh = -3 mA 



Iqh = Max 

Low Level Output 

Vcc — Min 

Iql = 8 mA 

Voltage 


Iql =16 mA 

Input Current at Max 

Vcc = Max 

I/O Ports, V| = 5.5V 

Input Voltage 


Control Inputs, V| = 7V 

High Level Input Current 

Vcc = Max, V| = 2.7 V (Note 1) 

Low Level Input Current 

Vcc = Max, V| = 0.4V (Note 1) 

Output Drive Current 

Vcc = Max, Vq = 2 

!.25V 

Supply Current 

Vcc = Max 



Vcc - 2 


DM74ALS1645A 


Min Typ Max 


-1.5 


Vcc - 2 





fiA 


-100| jj.A 


Note 1: For I/O ports, the parameters I|h and I|l include the off-state currents. (Iqzh. Iozl) 
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Switching Characteristics over recommended operating free air temperature range 


Symbol 

Parameter 


From (Input) 

DM54ALS1645A 

DM74ALS1645A 



To (Output) 

Min 

Max 

Min 

Max 


tPLH 

Propagation Delay Time 
Low to High Level Output 

Vcc = 4.5V to 5.5V, 
R.) = 5oon, 

A or B to 

B or A 

2 

15 

2 

13 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Ra = 500n, 

Cl = 50 pF 

A or B to 

B or A 

2 

15 

2 

13 

ns 

tpZH 

Output Enable Time 
to High Level Output 


Gto 

Aor B 

8 

28 

8 

25 

ns 

tpZL 

Output Enable Time 
to Low Level Output 

Gto 

Aor B 

8 

28 

8 

1 

25 

ns 

tpHZ 

Output Disable Time 
from High Level Output 

G to 

Aor B 

2 

14 

2 

12 

ns 

tpLZ 

Output Disable Time 
from Low Level Output 

Gto 

A or B 

3 

22 

3 

18 

ns 


Note 1: See Section 1 for test waveforms and output load. 
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Corporation 


PRELIMINARY 


DM54ALS2541/DM74ALS2541 

Octal Buffers and MOS Line Drivers with 

TRI-STATE® Outputs 


General Description 

These octal buffers and line drivers are designed to have 
the performance of the ’ALS240 series and, at the same 
time, offer a pinout with inputs and outputs on opposite 
sides of the package. This arrangement of input/outputs 
enhances printed circuit board layout. These drivers are de- 
signed to drive the capacitive inputs of MOS devices. The 
outputs have 25ft resistors in series, thus external compo- 
nents are not required. The TRIj^TAT^control gate is a 2- 
input NOR such that if either G1 or G2 is high, all eight 
outputs are in the high impedance state. 


Features 

■ Advanced oxide-isolated ion-implanted Schottky TTL 
process 

■ Switching performance is guaranteed over full tempera- 
ture and Vcc supply range 

■ Data Flow-Thru Pinout (All inputs on opposite side from 
outputs) 

■ P-N-P Inputs reduce DC loading 

■ Outputs have 25ft series resistors thus no external re- 
sistors are required 


Connection Diagram 


vcc G2 Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 



Order Number DM54ALS2541J or DM74ALS2541WM, N 
See NS Package Number J20A, M20B or N20A 


TL/F/9165-1 


Function Tabie 


Input 

Output 

G1 

G2 

A 

Y 

H 

X 

X 

Hi-Z 

X 

H 

X 

Hi-Z 

L 

L 

L 

L 

L 

L 

H 

H 


H = High Logic Level, L = Low Logic Level 
X = Don’t Care (Either high or low logic level) 
Hi-Z = High Impedance (Off) State 


This document contains information on a product under development. NSC reserves the right to change or discontinue this product without notice. 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Voltage Applied to a 

Disabled TRI-STATE Output 5.5V 

Operating Free-Air Temperature Range 
DM54ALS - 55''C to + 1 25°C 

DM74ALS 0°Cto -l-70°C 

Storage T emperature Range - 65°C to -I- 1 50°C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

DM54ALS2541 

DM74ALS2541 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.5 

5 

5.5 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.7 



0.8 

V 

Iqh 

High Level Output Current 



-0.4 



-0.4 

mA 

Iql 

Low Level Output Current 



12 



12 

mA 

Ta 

Operating Free Air 
Temperature Range 

-55 


125 

0 


70 

°C 


Electrical Characteristics over recommended free air temperature range 


Symbol 

Parameter 

Test Conditions 

Min 

Typ 

Max 

Units 

V|K 

Input Clamp Voltage 

Vcc = Min, l| = -18 mA 



-1.2 

V 

VoH 

High Level Output 

Voltage 

Vcc = 4.5V to 5.5V, 

Iqh = “0.4 mA 

<\j 

I 

o 



mA 

VoL 

Low Level Output 

Voltage 

c 

II 

o 

o 

> 

Iql = 1 fnA 


0.15 

0.5 

Iql = 12 mA 


0.35 

0.8 

Iqzh 

High Level TRI-STATE 
Output Current 

Vcc = Max, Vo = 2.7V 



20 

juA 

Iqzl 

Low Level TRI-STATE 
Output Current 

Vcc = Max, Vo = 0.4V 



-20 

jjlA 

Iqh 

High Level Output 

Current 

Vcc “ Min, Vo = 2V 

-15 



mA 

Iql 

Low Level Output 

Current 

Vcc “ Min, Vo = 2V 

30 



mA 

Ii 

Input Current @ 

Maximum Input Voltage 

Vcc = Max, V| = 7V 



100 

;xA 

l|H 

High Level Input 

Current 

Vcc = Max, V| = 2.7V 


n 

20 

jaA 

l|L 

Low Level Input 

Current 

Vcc = Max, V| = 0.4V 



-100 

jaA 

>0 

Output Drive Current 

Vcc = Max, Vo = 2.25V 

-15 


-70 

mA 

Icc 

Supply Current 

Vcc = Max 

Outputs High 


6 

14 

mA 

Outputs Low 


15 

25 

Outputs Disabled 


13.5 

22 
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Switching Characteristics over recommended operating free air temperature range 


Symbol 

Parameter 

Conditions 

From (Input) 
To (Output) 

DM54ALS2541 

DM74ALS2541 

Units 

Min 

Max 

Min 

Max 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Vcc = 4.5V to 5.5V. 
Rf = R 2 = 500fl 
(Note 1) 

Cl = 50 pF 

AtoY 

2 

17 

2 

15 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

AtoY 

2 

14 

2 

12 

ns 

tpZH 

Output Enable Time 
to High Level Output 

GtoY 

5 

18 

5 

15 

ns 

tpZL 

Output Enable Time 
to Low Level Output 

GtoY 

8 

24 

8 

20 

ns 

tpHZ 

Output Disable Time 
from High Level Output 

GtoY 

1 

12 

1 

10 

ns 

tpLZ 

Output Disable Time 
from Low Level Output 

GtoY 

2 

14 

2 

12 

ns 


Note 1: See Section 1 for output load and test waveforms. 


2-322 









































National 

Semiconductor 

Corporation 


PRELIMINARY 


DM54ALS2645A/DM74ALS2645A 
Octal TRI-STATE® Transceivers 


General Description 

This octal bus transceiver is designed for asynchronous two 
way communication between data buses. Data is transmit- 
ted either from the A bus to the B bus or from the B bus to 
the A bus depending on the logic level of the direction con- 
trol (DIR) input. The device can be disabled via the enable 
input (G) which causes outputs to enter the high impedance 
mode so the buses are effectively isolated. 


Features 

■ Advanced oxide-isolated, ion implanted Schottky TTL 
process 

■ Switching specification guaranteed over the full temper- 
ature and Vcc range 

■ PNP inputs to reduce input loading 

■ I/O ports have 2511 series resistors so no external re- 
sistors are required 


Connection Diagram 



Order Number DM54ALS2645AJ, DM74ALS2645AWM or DM74ALS2645AN 
See NS Package Number J20A, M20B or N20A 


Function Table 


Control 

Inputs 

Operation 

G 

DIR 

L 

L 

B Data to A Bus 

L 

H 

A Data to B Bus 

H 

X 

High impedance 


L = Low Logic Level, H = High Logic Level 
X = Don’t Care (Either Low or High Logic Levei) 


This document contains information on a product under development. NSC reserves the right to change or discontinue this product without notice. 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 

Control Inputs 7V 

I/O Ports 5.5V 

Storage T emperature Range - 65°C to + 1 SO^C 

ESD rating is to be determined. 


Note: The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

DM54ALS2645A 

DM74ALS2645A 

Units 

Min 

Nom 

Max 

Min 

Nom 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.5 

5 

5.5 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.7 



0.8 

V 

Ta 

Free Air Operating Temperature Range 

-55 


125 

0 


70 

"C 


Electrical Characteristics over recommended free air temperature range 


Symbol 

Parameter 

Test Conditions 

DM54ALS2645A 

DM74ALS2645A 

Units 

Min 

Typ 

Max 

Min 

Typ 

Max 

V|K 

Input Clamp Voltage 

Vcc = Min, l| = -18 mA 



-1.2 



-1.2 


VqH 

High Level Output Voltage 

Vcc — 4.5V to 5.5V, Iqh = “2 mA 

<M 

I 

o 

o 

> 



< 

o 

o 

1 

ro 




VoL 

Low Level Output 

Voltage 

c 

II 

o 

o 

> 

lOL = 1 mA 



0.4 


IQQ 

0.4 

H 

lOL = 12 mA 



0.7 


BBS 

0.7 

l| 

Input Current at Maximum 
Input Voltage 

Vcc - Max 

I/O Ports, V| = 5.5V 



100 



100 

fiA 

Control Inputs, V| = 7V 



100 



100 

l|H 

High Level Input Current 
(Notel) 

Vcc = Max 
V| = 2.7V 

Control Inputs 



20 



20 

jaA 

I/O Ports 



70 



70 

l|L 

Low Level Input Current 
(Note 1) 

l> 

II o 
o II 
o _ 
> > 

Control Inputs 



-500 



-500 

JU.A 

I/O Ports 



-750 



-750 

<0 

Output Drive Current 

Vcc = Max, Vo = 2.25V 

-50 


-150 

-50 


-150 

mA 

Icc 

Supply Current 

Vcc = Max 

Outputs High 


m 

95 


m 

95 

mA 

Outputs Low 



155 



155 

Outputs Disabled 


Q 

119 


m 

119 


Note 1: For I/O ports, I|h and ln_ parameters include the TRI-STATE output currents (Iqzl and Iqzh)- 
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Switching Characteristics over recommended operating free air temperature range 


Symbol 

Parameter 

tpLH 

Propagation Delay Time 
Low to High Level Output 

tpHL 

Propagation Delay Time 
High to Low Level Output 

tpZH 

Output Enable Time 
to High Level Output 

*PZL 

Output Enable Time 
to Low Level Output 

*PHZ 

Output Disable Time 
from High Level Output 

tpLZ 

Output DisableTime 
from Low Level Output 


Vcc = 4.5V to 5.5V 
Rl = R 2 = 500n, 
Cl = 50 pF 


From (Input) 
To (Output) 


A or B to 
B or A 


DM54ALS2645A 


Min 


DM74ALS2645A 



Max 

Min 

Max 

12 

1 

10 

11 

1 

9.5 

13 

1 

11.5 

13 

1 

10.5 

9 

1 

8 

13 

1 

12 
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National 

Semiconductor 

Corporation 


PRELIMINARY 


DM54ALS5245/DM74ALS5245 
Octal TRI-STATE® Transceivers 


General Description 

This octal bus transceiver is designed for asynchronous 
two-way communication between data buses. The inputs in- 
clude hystersis which provides improved noise rejection. 
Data is transmitted either from the A bus to the B bus or 
from the B bus to the A bus depending on the logic level of 
the direction control (^R) input. The device can be disabled 
via the enable input (G) which causes the outputs to enter 
the high impedance mode so the buses are effectively iso- 
lated. 


Features 

B Advanced oxide-isolated, ion implanted Schottky TTL 
process 

B Switching specification guaranteed over the full temper- 
ature and Vcc range 
B PNP inputs to reduce input loading 
B Input Hystersis to improve noise margin 


Connection Diagram 


B4 

B5 

B6 

B7 

B8 

Its 

_Ju 

_113 

_112 

|l 


“t J-' 




— w 

- 1 " 


— 1 


• 1 - 






t5 


A 


r 

A 


r 

1 


r 

A 




r 

A 


r 

A 



y 


Order Number DM54ALS5245J, DM74ALS5245WM or DM74ALS5245N 
See NS Package Number J20A, M20B or N20A 


Function Table 


Inputs Operation 

G DIR 

L LB Data to A Bus 
L HA Data to B Bus 
H X High Impedance 

L = Low Logic Level, H = High Logic Levei 
X = Don’t Care (Either Low or High Logic Level) 


This document contains information on a product under development. NSC reserves the right to change or discontinue this product without notice. 
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Absolute Maximum Ratings 

If Mllltary/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 

Control Inputs 7V 

I/O Ports 5.5V 

Operating Free-Air Temperature Range 
DM54ALS - 55''C to + 1 25°C 

DM74ALS O’C to -t- /CC 

Storage Temperature Range -65°C to + 150‘’C 


Note: The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

DM54ALS5245 

DM74ALS5245 

Units 

Min 

Nom 

Max 

Min 

Nom 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.5 

5 

5.5 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.7 



0.8 

V 

lOH 

High Level Output Current 



-12 



-15 

mA 

lOL 

Low Level Output Current 



12 



24 

mA 

Ta 

Free Air Operating Temperature 
Range 

-55 


125 

0 


70 

B 


Electrical Characteristics over recommended free air temperature range 


Symbol 

Parameter 

Test Conditions 

DM54ALS5245 

DM74ALS5245 

Units 

Min 

m 

Max 

Min 

PH 

Max 

V|C 

Input Clamp Voltage 

Vcc = Min. I| = -18 mA 



-1.5 



-1.5 

V 

Hys 

Hystersis (Vj-t- - Vt-) 

Vcc — Min 

0.2 

m 


0.2 

m 


V 

VoH 

High Level Output 
Voltage 

Vcc = 4.5V to 5.5V 

Iqh = —0.4 mA 

C\J 

1 

o 

o 

> 



< 

o 

o 

1 

ro 



V 

Vcc — Min 

lOH = 3 mA 

2.4 

^9 


D 



loH = Max 

2 



2 



VoL 

Low Level Output 
Voltage 

Vcc — Min 

Iql = 12 mA 


BIH 

0.4 


0.25 

0.4 

B 

Iql = 24 mA 






0.5 

■ 

Input Current at 
Maximum Input Voltage 

Vcc = Max 

I/O Ports, V| = 5.5V 



100 



100 

ju,A 

Control Inputs, V| = 7V 



100 



100 

l|H 

High Level Input Current 

Vcc = Max, V| = 2.7V (Note 1) 



20 



20 

ju,A 

IlL 

Low Level Input Current 

Vcc = Max, V| = 0.4V (Note 1) 



-100 



-100 

/J.A 

lo 

Output Drive Current 

Vcc = Max, Vo = 2.25V 

-30 


-112 

-30 


-112 

mA 

■cc 

Supply Current 

Vcc = Max 

Outputs High 



48 



45 

mA 

Outputs Low 


ms 

60 



55 

Outputs Disabled 


m 

63 


m 

58 


Note 1: For I/O ports, I|h and I|l parameters include the TRI-STATE output currents (Iqzl and Iqzh)- 
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Switching Characteristics over recommended operating free air temperature range 


Conditions 


Symboi 

Parameter 

tpLH 

Propagation Delay Time 
Low to High Level Output 

tpHL 

Propagation Delay Time 
High to Low Level Output 

tpZH 

Output Enable Time 
to High Level Output 

tpZL 

Output Enable Time 
to Low Level Output 

tpHZ 

Output Disable Time 
from High Level Output 

tpLZ 

Output DisableTime 
from Low Level Output 



From (Input) 

DM54ALS5245 

DM74ALS5245 


To (Output) 

Min 

Max 

Min 

Max 


A or B to 

B or A 

3 

15 

3 

10 

ns 

A or B to 

B or A 

3 

13 

3 

10 

ns 

G to 

AorB 

5 

25 

5 

20 

ns 

Gto 

A or B 

5 

25 

5 

20 

ns 

Gto 

AorB 

2 

12 

2 

10 

ns 

Gto 

A or B 

4 

18 

4 

15 

ns 
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ikfl Corporation 


PRELIMINARY 


DM54ALS5620/DM74ALS5620 
Octal TRI-STATE® Transceivers 


General Description 

This octal bus transceiver is designed to have the perform- 
ance of the ’ALS620 device \with the addition of hystersis on 
the inputs. The input hystersis provides improved noise mar- 
gin. Data is transmitted either from the A bus to the B bus or 
the B bus to the A bus depending on the logic level of the 
directon control input (DIR). The device can be disabled via 
the enable input (G) which causes the outputs to enter the 
high impedance mode so the busses are effectively isolat- 
ed. 


Features 

■ Advanced oxide-isolated, ion implanted Schottky TTL 
process 

■ Switching specification guaranteed over the full temper- 
ature and Vcc range 

■ PNP inputs to reduce input loading 

■ Hystersis on the inputs to improve noise rejection 


Connection Diagram 



TL/F/9166-1 

Order Number DM54ALS5620J or DM74ALS5620WM, N 
See NS Package Number J20A, M20B or N20A 


Function Table 


Control 

Inputs 

Operation 

GBA 

GAB 


L 

X 

B Data to A Bus 

X 

H 

A Data to B Bus 

H 

L 

High Impedance 


L = Low Logic Level, H = High Logic Level 
X = Don’t Care (Either Low or High Logic Level) 


This document contains information on a product under development. NSC reserves the right to change or discontinue this product without notice. 
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Absolute Maximum Ratings 

Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

DM54ALS5620 

DM74ALS5620 

Units 

Min 

Nom 

Max 

Min 

Nom 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.5 

5 

5.5 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.8 



0.8 

V 

lOH 

High Level Output Current 



-12 



-15 

mA 

lOL 

Low Level Output Current 



12 



24 

mA 

Ta 

Operating Free Air 
Temperature Range 

-55 


125 

0 


70 

°C 


Electrical Characteristics over recommended free air temperature range 


If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for avaiiabiiity and specifications. 

Supply Voltage 7V 

Input Voltage 

Control Inputs 7V 

I/O Ports 5.5V 

Operating Free Air Temperature Range 
DM54ALS - 55°C to + 1 25°C 

DM74ALS 0°Cto+70°C 

Storage T emperature Range - 65°C to + 1 50°C 

Recommended Operating Conditions 


Symbol 

Parameter 

Test Conditions 

DM54ALS5620 | 


Units 

Min 

m 

Max 


B9 

Max 

V|C 

Input Clamp Voltage 

Vcc = Min, l| = -18 mA 



-1.5 



-1.5 

mm 

HYS 

Input Hystersis 
(Vt-^ - Vt-) 

Vcc — Min 

0.2 



0.2 



! 

V 

VOH 

High Level Output 
Voltage 

Vcc = 4.5V to 5.5V 

Iqh = ~0-4 mA 

CM 

1 

o 

o 

> 



Vcc - 2 



V 

Vcc ~ Min 

Iqh = niA 

2.4 



2.4 



iOH = Max 

2 



2 



VoL 

Low Level Output 
Voltage 

c 

II 

o 

o 

> 

lOL = 12 mA 


0.25 

0.4 



0.4 

V 

lOL = 24 mA 






0.5 

■ 

Input Current @ Max 
Input Voltage 

Vcc = Max 

i/0 Ports, V| = 5.5V 



100 



100 

(xA 

Control Inputs, V| = 7V 



100 



100 

l|H 

High Level Input Current 

Vcc = Max, V| = 2.7V (Note 1) 



20 



20 

/xA 

l|L 

Low Level Input Current 

Vcc = Max, V| = 0.4V (Note 1) 



-100 



-100 

jxA 

lo 

Output Drive Current 

Vcc = Max, Vo = 2.25V 

-30 


-112 

-30 


-112 

mA 

Icc 

Supply Current 

Vcc = Max 

Outputs High 


m 

39 


m 

34 

mA 

Outputs Low 


m 

49 


D 

44 

Outputs Disabled 


m 

52 


Qi 

47 


Note 1: For I/O ports, Iih and Iil parameters include the TRI-STATE output currents (Iqzl and Iqzh)- 
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Switching Characteristics over recommended operating free air temperature range 


Symbol 

Parameter 

Conditions 

From (Input) 
To (Output) 

DM54ALS5620 

DM74ALS5620 

Units 

Min 

Max 

Min 

Max 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Vcc = 4.5V to 5.5V, 
Ri = Rg = soon, 

Cl = 50 pF 
(Note 1) 

A or B to 

Bor A 

2 

12 

2 

10 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

A or B to 
Bor A 

2 

12 

2 

10 

ns 

<PZH 

Output Enable Time 
to High Level Output 

GBA or GBA 
to A or B 

3 

23 

3 

17 

ns 

tpZL 

Output Enable Time 
to Low Level Output 

GBA or GBA 
to A or B 

5 

31 

4 

25 

ns 

tpHZ 

Output Disable Time 
from High Level Output 

GBA or GBA 
to A or B 

2 

14 

3 

12 

ns 

tpLZ 

Output DisableTime 
from Low Level Output 

GBA or GBA 

to A or B 

3 

22 

4 

18 

ns 


Note 1: See Section 1 for test waveforms and output load. 
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DM74AS00 Quad 2-Input NAND Gates 


General Description 

This device contains four independent gates, each of which 
performs the logic NAND function. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 


■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Functionally and pin for pin compatibie with Schottky, 
low power Schottky, and advanced low power Schottky 
TTL counterpart 

■ Improved AC performance over Schottky, low power 
Schottky, and advanced low power Schottky counter- 
parts 


Connection Diagram 


Dual-ln-Llne Package 

Vcc 4A 4Y 3B 3A 3Y 



TL/F/6105-1 

Order Number DM74AS00M or DM74AS00N 
See NS Package Number M14A or N14A 

Function Table 


Y = AB 


Inputs 

Output 

A 

B 

Y 

L 

L 

H 

L 

H 

H 

H 

L 

H 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 




Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air T emperature Range 0°C to + 70°C 

Storage Temperature Range -65°C to + 1 50°C 

Recommended Operating Conditions 


Note; The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

Iqh 

High Level Output Current 

Iql 

Low Level Output Current 

Ta 

Free Air Operating Temperature 



Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol 


V|K 


VoH 



Parameter 


Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current at Max 
Input Voltage 


High Level Input Current 


Low Level Input Current 


Output Drive Current 


Supply Current 


Conditions 


Vcc = 4.5V, l| = -18 mA 


Iqh = -2 mA 
Vcc = 4.5V to 5.5V 


Vcc = 4.5V, Iql = 20 mA 


Vcc = 5.5V, V|H = 7V 


Vcc = 5.5V, V|H - 2.7V 


Vcc = 5.5V, V|L = 0.4V 


Vcc = 5.5V, Vo = 2.25V 


Vcc = 5.5V 


Outputs High 


Outputs Low 



Switching Characteristics over recommended operating free air temperature range (Note 1) 


Conditions 


Vcc = 4.5V to 5.5V 
Rl = 500fl 
Cl = 50 pF 


Symbol 

Parameter 

tpLH 

Propagation Delay Time 

Low to High Level Output 

tpHL 

Propagation Delay Time 

High to Low Level Output 




DM74AS00 








































































































DM74AS02 


National 
Semiconductor 
Corporation 

DM74AS02 Quad 2-Input NOR Gates 

General Description 

This device contains four independent gates, each of which 
performs the logic NOR function. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 


■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Functionally and pin for pin compatible with Schottky, 
low power Schottky, and advanced low power Schottky 
TTL counterpart 

■ Improved AC performance over Schottky, low power 
Schottky and advanced low power Schottky counter- 
parts 



Connection Diagram 


Function Table 


Dual-In-Line Package 

Vcc B4 A4 Y3 B3 A3 



Order Number DM74AS02M, N 
See NS Package Number M14A or N14A 


TL/F/6272-1 


Y = AB 


Inputs 

Output 

Y 

A 

B 

L 

L 

H 

L 

H 

L 

H 

L 

L 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 


3-6 



Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Saies Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air T emperature Range 0°C to + 70‘’C 

Storage T emperature Range - 65°C to + 1 50°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Min 

Nom 

Max 

Units 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

V 

V|H 

High Level Input Voltage 

2 



V 

V|L 

Low Level Input Voltage 



0.8 

V 

Iqh 

High Level Output Current 



-2 

mA 

Iql 

Low Level Output Current 



20 

mA 

Ta 

Free Air Operating Temperature 

0 


70 

“C 


Eiectrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol 

Parameter 

Conditions 

Min 

Typ 

Max 

Units 

VlK 

Input Clamp Voltage 

Vcc = 4.5V, l| = -18 mA 



-1.2 

V 

Vqh 

High Level Output 

Voltage 

Iqh = ~2 mA, 

Vcc = 4.5V to 5.5V 

< 

o 

o 

I 



B 

Vql 

Low Level Output 

Voltage 

Vcc = 4.5V, loL = 20 mA 


0.35 

0.5 

V 

l| 

Input Current at Max 

Input Voltage 

Vcc = 5.5V, V|H = 7V 



0.1 

mA 

l|H 

High Level Input Current 

Vcc = 5.5V, V|H = 2.7V 



20 

[ik 

l|L 

Low Level Input Current 

Vcc = 5.5V, V|L = 0.4V 



-0.5 

mA 

lo 

Output Drive Current 

Vcc = 5.5V, Vo = 2.25V 

-30 


-112 

mA 

Icc 

Supply Current 

Vcc = 5.5V 

Outputs High 


Bi 

5.9 

mA 

Outputs Low 


12.5 

20.1 

mA 


Switching Characteristics over recommended operating free air temperature range (Note 1) 


Symbol 

Parameter 

Conditions 

Min 

Max 

Units 

tPLH 

Propagation Delay Time 

Low to High Level Output 

Vcc = 4.5V to 5.5V 

Rl = 500fl 

Cl = 50 pF 

1 

4.5 

ns 

tpHL 

Propagation Delay Time 

High to Low Level Output 

1 

4.5 

ns 


Note 1: See Section 1 for test waveforms and output load. 











































































































DM74AS04 




National 

Semiconductor 

Corporation 


DM74AS04 Hex Inverters 


General Description 

This device contains six independent gates, each of which 
performs the logic INVERT function. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 


Advanced oxide-isolated, Ion-implanted Schottky TTL 
process 

Functionally and pin for pin compatible with Schottky 
and low power Schottky TTL counterpart 
Improved AC performance over Schottky and low pow- 
er Schottky counterparts 


Connection Diagram 


Dual-In-Line Package 



M Y1 A2 Y2 A3 Y3 GND 

Order Number DM74AS04M, N 
See NS Package Number M14A or N14A 


Function Tabie 


Input 

Output 

A 

Y 

L 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for avaiiabiiity and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 0°C to + 70°C 
Storage Temperature Range -65°Cto +150°C 

Recommended Operating Conditions 


Note; The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

Iqh 

High Level Output Current 

Iql 

Low Level Output Current 

Ta 

Free Air Operating Temperature 



Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol Parameter Conditions Min Typ Max 


V|K Input Clamp Voltage Vcc = 4.5V, l| = -18 mA 


Vqh High Level Output Iqh = “ 2mA 

Voltage Vcc = 4.5V to 5.5V 


Vcc = 4.5V 
Iql = 20 mA 


Vcc = 5-5V. V|H = 7V 



Low Level Output 
Voltage 


Input Current @ Max 
Input Voltage 


High Level Input Current 


Low Level Input Current 


Output Drive Current 


Supply Current 


Vcc - 2 


Vcc = 5.5V. V|H = 2.7V 


Vcc = 5.5V. V|L = 0.4V 


Vcc = 5.5V, Vo = 2.25V 


Outputs High 


Outputs Low 



Switching Characteristics over recommended operating free air temperature range (Note 1 ) 


Max 


Symbol 

Parameter 

Conditions 

Min 

tpLH 

Propagation Delay Time 

Vcc = 4.5V to 5.5V 

1 


Low to High Level Output 

Rl_ = 500fl 

tpHL 

Propagation Delay Time 

High to Low Level Output 

Cl = 50 pF 

1 
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DM74AS08 




Nahonal 

Semiconductor 

Corporation 


DM74AS08 Quad 2-Input AND Gate 


Generai Description 

This device contains four independent gates, each of which 
performs the logic AND function. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 


Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

Functionally and pin for pin compatible with Schottky, 
low power Schottky, and advanced low power Schottky 
TTL counterpart 

Improved AC performance over Schottky, low power 
Schottky and advanced low power Schottky counter- 
parts 


Connection Diagram 


Dual-ln-Llne Package 
Vcc B4 A4 Y4 B3 A3 



A1 B1 Y1 A2 B2 Y2 GND 

Order Number DM74AS08M or DM74AS08N 
See NS Package Number M14A or N14A 


Function Tabie 


Inputs 

Output 

A 

B 

Y 

L 

L 

L 

L 

H 

L 

H 

L 

L 

H 

H 

H 


H = High Logic Level 
L = Low Logic Level 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 0°C to +70‘’C 
Storage Temperature Range -65°Cto +150°C 


Note: The ‘‘Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

Min 

Nom 

Max 

Units 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

V 

VlH 

High Level Input Voltage 

2 



V 

V|L 

Low Level Input Voltage 



0.8 

V 

lOH 

High Level Output Current 



-2 

mA 

lOL 

Low Level Output Current 



20 

mA 

Ta 

Free Air Operating Temperature 

0 


70 

°C 


Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol 

Parameter 

Conditions 

Min 

Typ 

Max 

Units 

V|K 

Input Clamp Voltage 

Vcc = 4.5V, l| = -18 mA 



-1.2 

V 

Vqh 

High Level Output 

Voltage 

lOH = -2 mA 

Vcc = 4.5V to 5.5V 

< 

o 

o 

1 

ro 



V 

Vql 

Low Level Output 

Voltage 

Vcc — 4.5V, Iql — 20 mA 


0.35 

0.5 

n 

l| 

Input Current at Max 

Input Voltage 

Vcc = 5.5V, V|H = 7V 



0.1 

mA 

l|H 

High Level Input Current 

Vcc = 5.5V, ViH = 2.7V 



20 

p,A 

l|L 

Low Level Input Current 

Vcc = 5.5V, V|L = 0.4V 



-0.5 

mA 

Iq 

Output Drive Current 

Vcc = 5.5V, Vo = 2.25V 

-30 


-112 

mA 

Icc 

Supply Current 

Vcc = 5.5V 

Outputs High 


5.8 

9.3 

mA 

Outputs Low 


14.9 

24 

mA 


Switching Characteristics over recommended operating free air temperature range (Note 1) 


Symbol 

Parameter 

Conditions 

Min 

Max 

Units 

tpLH 

Propagation Delay Time 

Low to High Level Output 

Vcc = 4.5V to 5.5V 

Rl = 500n 

Cl = 50 pF 

1 

5.5 

ns 

tpHL 

Propagation Delay Time 

High to Low Level Output 

1 

5.5 

ns 


Note 1: See Section 1 for lest waveforms and output load. 
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DM74AS10 




National 

Semiconductor 

Corporation 


DM74AS10 Triple 3-Input NAND Gates 


General Description 

This device contains three independent gates, each of 
which performs the logic NAND function. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 


Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

Functionally and pin for pin compatible with Schottky, 
low power Schottky, and advanced low power Schottky 
TTL counterpart 

Improved AC performance over Schottky, low power 
Schottky, and advanced low power Schottky counter- 
parts 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air 

Temperature Range 0°C to + 70°C 

Storage Temperature Range -65°C to + 1 50°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

lOH 

High Level Output Current 

lOL 

Low Level Output Current 

Ta 

Free Air Operating Temperature 



Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vqc = 5V, Ta = 25°C. 


Symbol 


V|K 


VoH 



Parameter 


Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current @ Max 
Input Voltage 


High Level Input Current 


Low Level Input Current 


Output Drive Current 


Supply Current 


Conditions 


Vcc = 4.5V, l| = -18 mA 


lOH = -2 mA 
Vcc = 4.5V to 5.5V 


Vcc = 4.5V, Iql = 20 mA 


Vcc = 5.5V, V,H = 7V 


Vcc = 5.5 V, V|H = 2.7V 


Vcc = 5.5V, ViL = 0.4V 


Vcc = 5.5V, Vo = 2.25V 


Vcc = 5.5V 


Outputs High 


Outputs Low 



Switching Characteristics over recommended operating free air temperature range (Note 1) 


Symbol 

Parameter 

Conditions 

tpLH 

Propagation Delay Time 

Vcc = 4.5V to 5.5V 


Low to High Level Output 

Rl = 500fl 

tPHL 

Propagation Delay Time 

High to Low Level Output 

Cu = 50 pF 
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National 

Semiconductor 

Corporation 


DM74AS1 1 Triple 3-Input AND Gates 


General Description 

This device contains three independent gates each of which 
performs the logic AND function. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 


■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Functionally and pin for pin compatible with Schottky, 
low power Schottky, and advanced low power Schottky 
TTL counterpart 

■ Improved AC performance over Schottky, low power 
Schottky, and advanced low power Schottky counter- 
parts 


Connection Diagram 

Dual-In-Line Package 
Vcc Cl Y1 C3 B3 A3 Y3 



TL/F/6275-1 

Order Number DM74AS11N 
See NS Package Number N14A* 

Function Table 


Y = ABC 


Inputs 

Output 

A 

B 

C 

Y 

X 

X 

L 

L 

X 

L 

X 

L 

L 

X 

X 

L 

H 

H 

H 

H 


H = High Logic Level 
L = Low Logic Level 
X = Either Low or High Logic Level 


‘Contact your local NSC representative about surface mount (M) package availability. 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air 

Temperature Range 0°Cto+70'‘C 

Storage T emperature Range - 65°C to + 1 SO^C 

Recommended Operating Conditions 


Note: The “Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Min 

Norn 

Max 

Units 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

V 

V|H 

High Level Input Voltage 

2 



V 

V|L 

Low Level Input Voltage 



0.8 

V 

lOH 

High Level Output Current 



-2 

mA 

lOL 

Low Level Output Current 



20 

mA 

Ta 

Free Air Operating Temperature 

0 


70 

“C 


Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, = 25°C. 


Symbol 

Parameter 

Conditions 

Min 

Typ 

Max 

Units 

VlK 

Input Clamp Voltage 

Vcc = 4.5V, l| = -18 mA 



-1.2 

V 

Vqh 

High Level Output 

Voltage 

lOH = -2 mA 

Vcc = 4.5V to 5.5V 

< 

o 

o 

1 

ro 



V 

Vql 

Low Level Output 

Voltage 

Vcc = 4.5V, Iql = 20 mA 


0.35 

0.5 

V 

ll 

Input Current @ Max 

Input Voltage 

Vcc = 5.5V, V|H = 7V 



0.1 

mA 

l|H 

High Level Input Current 

Vcc = 5.5V, V|H = 2.7V 



20 

\lfK 

IlL 

Low Level Input Current 

Vcc = 5.5V, ViL = 0.4V 



-0.5 

mA 

>0 

Output Drive Current 

Vcc = 5.5V, Vo = 2.25V 

-30 


-112 

mA 

Icc 

Supply Current 

Vcc = 5.5V Outputs High 


HQII 

7 

mA 

Outputs Low 


11.2 

18 

mA 


Switching Characteristics over recommended operating free air temperature range (Note 1 ) 


Symbol 

Parameter 

Conditions 

Min 

Max 

Units 

tpLH 

Propagation Delay Time 

Low to High Level Output 

Vcc = 4.5V to 5.5V 

Rl = 500fl 

Cl = 50 pF 

1 

6 

ns 

tpHL 

Propagation Delay Time 

High to Low Level Output 

1 

5.5 

ns 


Note 1: See Section 1 for test waveforms and output load. 
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Natjonal 

Semiconductor 

Corporation 


DM74AS20 Dual 4-Input NAND Gates 


Generai Description 

This device contains two independent gates, each of which 
performs the logic NAND function. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over fuli tempera- 
ture and Vcc range 


■ Advanced oxide-isoiated, ion-impianted Schottky TTL 
process 

H Functionally and pin for pin compatible with Schottky, 
low power Schottky, and advanced low power Schottky 
TTL counterpart 

■ Improved AC performance over Schottky, low power 
Schottky, and advanced low power Schottky counter- 
parts 


Connection Diagram 

Dual-In-Line Package 
Vcc 02 C2 NC B2 A2 Y2 


■ 

■I 


i 

i 


■ 

■ 


■ 

IB 

1 

■ 

■ 

B 

s 


A1 B1 NC Cl D1 Y1 GND 

TL/F/6276-1 

Order Number DM74AS20N 
See NS Package Number N14A* 

Function Tabie 


Y = ABCD 


Inputs 

Output 

A 

B 

C 

D 

Y 

X 

X 

X 

L 

H 

X 

X 

L 

X 

H 

X 

L 

X 

X 

H 

L 

X 

X 

X 

H 

H 

H 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 
X = Either Low or High Logic Level 


•Contact your local NSC representative about surface mount (M) package availability. 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for avaiiability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air 

T emperature Range 0°C to + 70‘’C 

Storage Temperature Range -65°Cto +150°C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

Min 

Nom 

Max 

Units 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

V 

V|H 

High Level Input Voltage 

2 



V 

VlL 

Low Level Input Voltage 



0.8 

V 

Iqh 

High Level Output Current 



-2 

mA 

Iql 

Low Level Output Current 



20 

mA 

Ta 

Free Air Operating Temperature 

0 


70 

-c 


Electrical Characteristics 


over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, = 25°C. 


Symbol 

Parameter 

Conditions 

Min 

Typ 

Max 

Units 

V|K 

Input Clamp Voltage 

Vcc = 4.5V, l| = -18 mA 



-1.2 

V 

Vqh 

High Level Output 

Voltage 

Iqh = -2 mA 

Vcc = 4.5V to 5.5V 

< 

o 

o 

1 

IV) 



V 

VoL 

Low Level Output 

Voltage 

Vcc = 4.5V. Iql = 20 mA 


0.35 

0.5 

V 

l| 

Input Current @ Max 

Input Voltage 

Vcc = 5.5V, ViH = 7V 



0.1 

mA 

l|H 

High Level Input Current 

Vcc = 5.5V. V|H = 2.7V 



20 

p.A 

l|L 

Low Level Input Current 

Vcc = 5.5V, ViL = 0.4V 



-0.5 

mA 

Iq 

Output Drive Current 

Vcc = 5.5V, Vo = 2.25V 

-30 


-112 

mA 

Icc 

Supply Current 

Vcc = 5.5V 

Outputs High 


1.1 

1.6 

mA 

Outputs Low 


6 

8.7 

mA 


Switching Characteristics over recommended operating free air temperature range (Note 1) 


Symbol 

Parameter 

Conditions 

Min 

Max 

Units 

tpLH 

Propagation Delay Time 

Low to High Level Output 

Vcc = 4.5V to 5.5V 

Rl = 500fl 

Cl = 50 pF 

1 

5 

ns 

tpHL 

Propagation Delay Time 

High to Low Level Output 

1 

4.5 

ns 


Note 1: See Section 1 for test waveforms and output load. 
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DM74AS21 


National 
Semiconductor 
Corporation 

DM74AS21 Dual 4-Input AND Gates 

General Description 

This device contains two independent 4-input gates, each of 
which performs the logic AND function. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 


■ Advanced oxide-isolated, Ion-implanted Schottky TTL 
process 

■ Functionally and pin for pin compatible with Schottky, 
low power Schottky, and advanced low power Schottky 
TTL counterpart 

■ Improved AC performance over Schottky, low power 
Schottky and advanced low power Schottky counter- 
parts 



Connection Diagram 


Dual-ln-Llne Package 
Vcc D2 C2 NC B2 A2 Y2 



Order Number DM74AS21N 
See NS Package Number N14A* 


TL/F/6277-1 


Function Table 


Inputs 

Output 

A 

B 

c 

D 

Y 

H 

H 

H 

H 

H 

L 

X 

X 

X 

L 

X 

L 

X 

X 

L 

X 

X 

L 

X 

L 

X 

X 

X 

L 

L 


H = High Logic Level 
L = Low Logic Level 
X = Either Low or High Logic Level 


•Contact your local NSC representative about surface mount (M) package availability. 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 0°C to + 70°C 
Storage T emperature Range - 65°C to + 1 50°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

Iqh 

High Level Output Current 

Iql 

Low Level Output Current 

Ta 

Free Air Operating Temperature 



Electricai Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol 


V|K 


VOH 



Parameter 


Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current @ Max 
Input Voltage 


High Level Input Current 


Low Level Input Current 


Output Drive Current 


Supply Current 


Conditions 


Vcc = 4.5V, li = -18 mA 


Iqh = -2 mA, 

Vcc = 4.5V to 5.5V 


Vcc = 4.5V, Iql = 20 mA 


Vcc = 5.5V, V|H = 7V 


Vcc = 5.5V, V|H = 2.7V 


Vcc = 5.5V, ViL = 0.4V 


Vcc = 5.5V. Vo = 2.25V 


Vcc = 5.5V 


Outputs High 


Outputs Low 



Switching Characteristics over recommended operating free air temperature range (Note 1 ) 


Conditions 


Vcc = 4.5V to 5.5V 
R[_ = 500ft 
Cl = 50 pF 


Symbol 

Parameter 

tpLH 

Propagation Delay Time 

Low to High Level Output 

tpHL 

Propagation Delay Time 

High to Low Level Output 


Min 

Max 

Units 

1 

6 

ns 

1 

6 

ns 
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DM74AS27 



National 

Semiconductor 

Corporation 


DM74AS27 Triple 3-Input NOR Gates 


General Description 

This device contains three independent 3-input gates, each 
of which performs the logic NOR function. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 


■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

B Functionally and pin for pin compatible with Schottky, 
low power Schottky, and advanced low power Schottky 
TTL counterpart 

B Improved AC performance over Schottky, low power 
Schottky, and advanced low power Schottky counter- 
parts 


Connection Diagram 


Dual-ln-Line Package 
Vcc C3 B3 A3 Y3 



Order Number DM74AS27N 
See NS Package Number N14A* 


TL/F/6278-1 


Function Table 


Y = A -i- B -t- C 


Inputs 

Output 

Y 

A 

B 

c 

L 

L 

L 

H 

H 

X 

X 

L 

X 

H 

X 

L 

X 

X 

H 

L 


H = High Logic Level 
L = Low Logic Level 
X = Either Low or High Logic Level 


•Contact your local NSC representative about surface mount (M) package availability. 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air 

Temperature Range 0°C to + 70°C 

Storage T emperature Range - 65°C to +1 SO^C 

Recommended Operating Conditions 


Note: The “Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

lOH 

High Level Output Current 

Iql 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, = 25°C. 


Symbol 


V|K 


VOH 



Parameter 


Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current at Max 
Input Voltage 


High Level Input Current 


Low Level Input Current 


Output Drive Current 


Supply Current 


Conditions 


Vcc = 4.5V, l| = -18 mA 


lOH = -2 mA 
Vcc = 4.5V to 5.5V 


Vcc = 4.5V, Iql = 20 mA 


Vcc = 5.5V, V|H = 7V 


Vcc = 5.5V, V|H = 2.7V 


Vcc = 5.5V, ViL = 0.4V 


Vcc = 5.5V, Vo = 2.25V 


Vcc = 5.5V 


Vcc - 2 


Outputs High 


Outputs Low 


Switching Characteristics over recommended operating free air temperature range (Note 1) 


Symbol 

Parameter 

Conditions 

Min 

Max 

Units 

tpLH 

Propagation Delay Time 

Vcc = 4.5V to 5.5V 

1 

5.5 

ns 


Low to High Level Output 

Rl = 5oon 

tpHL 

Propagation Delay Time 

High to Low Level Output 

Cl = 50 pF 

1 

4.5 

ns 


Note 1: See Section 1 for test waveforms and output load. 
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DM74AS30 




National 

Semiconductor 

Corporation 


DM74AS30 8 Input NAND Gate 

General Description * 

This device contains a single gate which performs the logic ^ 
NAND function. 

Features . 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 


Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

Functionally and pin for pin compatible with Schottky, 
low power Schottky, and advanced low power Schottky 
TTL counterpart 

Improved AC performance over Schottky, low power 
Schottky, and advanced low power Schottky counter- 
parts 


Connection Diagram 


Dual-ln*Line Package 
Vcc NC H G NC NC 
1 14 |l3 I 12 111 1 10 1 9 


Function Table 


Order Number DM74AS30N 
See NS Package Number N14A* 


Y = ABCDEFGH 


Inputs 

Output 

A thru H 

Y 

All inputs H 

L 

One or More 

H 

Inputs L 


H = High Logic Level 

L = Low Logic Level 


•Contact your local NSC representative about surface mount (M) package availability. 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air 

Temperature Range 0°Cto +70'’C 

Storage Temperature Range -65°C to + 150°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Min 

Norn 

Max 

Units 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

V 

V|H 

High Level Input Voltage 

2 



V 

V|L 

Low Level Input Voltage 



0.8 

V 

lOH 

High Level Output Current 



-2 

mA 

Iql 

Low Level Output Current 



20 

mA 

Ta 

Free Air Operating Temperature 

0 


70 

°C 


Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25“C. 


Symbol 

Parameter 

Conditions 

Min 

Typ 

Max 

Units 

V|K 

Input Clamp Voltage 

Vcc = 4.5V, l| = -18 mA 



-1.2 

V 

Vqh 

High Level Output 

Voltage 

lOH = -2 mA 

Vcc = 4.5V to 5.5V 

CM 

I 

o 

o 

> 



V 

Vql 

Low Level Output 

Voltage 

Vcc — 4.5V, Iql — 20 mA 


0.35 

0.5 

V 

ll 

Input Current at Max 

Input Voltage 

Vcc = 5.5V, V|H = 7V 



0.1 

mA 

l|H 

High Level Input Current 

Vcc = 5.5V, V|H = 2.7V 



20 

fxA 

l|L 

Low Level Input Current 

Vcc = 5.5V. ViL = 0.4V 



-0.5 

mA 

Iq 

Output Drive Current 

Vcc = 5.5V, Vo = 2.25V 

-30 


-112 

mA 

Icc 

Supply Current 

Vcc = 5.5V 

Outputs High 


1 

1.5 

mA 

Outputs Low 


3.4 

4.9 

mA 


Switching Characteristics over recommended operating free air temperature range (Note 1 ) 


Symbol 

Parameter 

Conditions 

Min 

Max 

Units 

tpLH 

Propagation Delay Time 

Low to High Level Output 

Vcc = 4.5V to 5.5V 

Rl = 500a 

Cl = 50 pF 

1 

5 

ns 

tpHL 

Propagation Delay Time 

High to Low Level Output 

1 

4,5 

ns 


Note 1: See Section 1 for test waveforms and output load. 
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DM74AS32 



National 

Semiconductor 

Corporation 


DM74AS32 Quad 2-Input OR Gates 


General Description 

This device contains four independent gates, each of which 
performs the iogic AND function. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 


■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

B Functionally and pin for pin compatible with Schottky, 
low power Schottky, and advanced low power Schottky 
TTL counterpart 

B Improved AC performance over Schottky, low power 
Schottky and advanced low power Schottky counter- 
parts 


Connection Diagram 


Dual-In-Line Package 
Vcc A4 Y4 B3 A3 Y3 



Order Number DM74AS32M or DM74AS32N 
See NS Package Number M14A or N14A 


Function Table 


Y = A -F B 


Inputs 

Output 

A 

B 

Y 

L 

L 

L 

L 

H 

H 

H 

L 

H 

H 

H 

H 


H = High Logic Level 
L = Low Logic Level 
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Absolute Maximum Ratings 

If Military/ Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for avaiiability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air 

Temperature Range O^C to + 70°C 

Storage Temperature Range -65°C to + 1 SO^C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Min 

Norn 

Max 

Units 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

V 

V|H 

High Level Input Voltage 

2 



V 

V|L 

Low Level Input Voltage 



0.8 

V 

■oh 

High Level Output Current 



-2 

mA 

Iql 

Low Level Output Current 



20 

mA 

Ta 

Free Air Operating Temperature 

0 


70 

I 


Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc 


5V, Ta = 25‘’C. 


Symbol 

Parameter 

Conditions 

Min 

Typ 

Max 

Units 

V|K 

Input Clamp Voltage 

Vcc = 4.5V, l| = -18 mA 



-1.2 

V 

Vqh 

High Level Output 

Voltage 

Vcc = 4.5V to 5.5V 

Iqh = -2 mA 

(M 

1 

o 

o 

> 



V 

VoL 

Low Level Output 

Voltage 

Vcc = 4.5V, Iql = 20 mA 


0.35 

0.5 

V 

l| 

Input Current at Max 

Input Voltage 

Vcc = 5.5V, V|H = 7V 



0.1 

mA 

l|H 

High Level Input Current 

Vcc = 5.5V, V|H = 2.7V 



20 

jliA 

l|L 

Low Level Input Current 

Vcc == 5.5V, V|L = 0.4V 



-0.5 

mA 

Iq 

Output Drive Current 

Vcc = 5.5V, Vo = 2.25V 

-30 


-112 

mA 

Icc 

Supply Current 

Vcc = 5.5V 

Outputs High 



12 

mA 

Outputs Low 


16.5 

26.6 

mA 


Switching Characteristics over recommended operating free air temperature range (Note 1) 


Symbol 

Parameter 

Conditions 

Min 

Max 

Units 

tPLH 

Propagation Delay Time 

Vcc = 4.5V to 5.5V 

1 

5.8 

ns 


Low to High Level Output 

Rl = 50011 

tpHL 

Propagation Delay Time 

High to Low Level Output 

Cl = 50 pF 

1 

5.8 

ns 


Note 1: See Section 1 tor test waveforms and output load. 
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DM74AS34 




National 

Semiconductor 

Corporation 


DM74AS34 Hex Non-Inverter 


General Description 


Features 


These devices contain six independent gates, each of which ■ Switching specifications at 50 pF 


performs the logic identity function. 


Switching specifications guaranteed over full tempera- 
ture and Vcc range 

Advanced oxide-isolated, ion-implanted Schottky TTL 
process 


Connection Diagram 


Dual-ln-Llne Package 

Vcc A6 Y6 A5 V5 A4 Y4 
|l4 |l3 |l2 111 |lO I 9 la 


Function Table 


Order Number DM74AS34N 
See NS Package Number N14A* 


Input 

Output 

A 

Y 

H 

H 

L 

L 

H = High Logic Level 

L = Low Logic Level 


•Contact your local NSC representative about surface mount (M) package availability. 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 0°C to + 70°C 
Storage Temperature Range -65°C to + 150°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

Iqh 

High Level Output Current 

Iql 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol 


V|K 


Vqh 



Parameter 


Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current @ Max 
Input Voltage 


High Level Input Current 


Low Level Input Current 


Output Drive Current 


Supply Current 


Conditions 


Vcc = 4.5V, l| = -18 mA 


Vcc = 4.5V to 5.5V 
lOH = -2 mA 


Vcc = 4.5V, 
Iql = 20 mA 


Vcc = 5.5V, V|h = 7V 


Vcc = 5.5V, V|H = 2.7V 


Vcc = 5.5V, V|L = 0.4V 


Vcc = 5.5V, Vo = 2.25V 


Vcc = 5.5V 


Vcc - 2 


Outputs High 


Outputs Low 


Switching Characteristics over recommended operating free air temperature range (Note 1 ) 


Max 

Units 

-1.2 

V 


Symbol 

Parameter 

Conditions 

Min 

Max 

Units 

tpLH 

Propagation Delay Time 

Vcc = 4.5V to 5.5V 

1 

5.5 

ns 


Low to High Level Output 

Rl = 500fl 

tpHL 

Propagation Delay Time 

High to Low Level Output 

Cl = 50 pF 

1 

6 

ns 


Note 1: See Section 1 for test waveforms and output load. 
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DM74AS74 



National 

Semiconductor 

Corporation 


DM74AS74 Dual D Positive-Edge-Triggered 
Flip-Flops with Preset and Clear 


General Description 

The AS74 is a dual edge-triggered flip-flops. Each flip-flop 
has individual D, clock, clear and preset inputs, and also 
complementary Q and Q outputs. 

Information at input D is transferred to the Q output on the 
positive going edge of the clock pulse. Clock triggering oc- 
curs at a voltage level of the clock pulse and is not directly 
related to the transition time of the positive going pulse. 
When the clock input is at either the high or low level, the D 
input signal has no effect. 

Asynchronous preset and clear inputs will set or clear Q 
output respectively upon the application of low level signal. 


Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Functionally and pin-for-pin compatible with Schottky 
and LS TTL counterpart 

■ Improved AC performance over S74 at approximately 
half the power 


Connection Diagram 


Dual-In-Line Package 
Vcc CLR2 D2 CLK2 PR2 02 02 



CLR 1 D1 CLK 1 PR 1 01 Q1 GND 


Order Number DM74AS74M, N 
See NS Package Number M14A or N14A 


TL/F/6282-1 


Function Tabie 


Inputs 

Outputs 

PR 

CLR 

CLK 

D 

Q 

Q 

L 

H 

X 

X 

H 

L 

H 

L 

X 

X 

L 

H 

L 

L 

X 

X 

H’ 

H* 

H 

H 

T 

H 

H 

L 

H 

H 

T 

L 

L 

H 

H 

H 

L 

X 

Qo 

Qo 


L = Low state, H = High State, X = Don't Care 
T = Positive Edge Transition 
Qq = Previous Condition of Q 

• = This condition is nonstable; it will not persist when preset and ciear 
inputs return to their inactive (high) level. The output levels in this condition 
are not guaranteed to meet the Vqh specification. 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air T emperature Range 0°C to + 70‘’C 

Storage Temperature Range -65°Cto +150°C 

Recommended Operating Conditions 


Symbol 


Vcc 


V|H 


V|L 



Supply Voltage 


High Level Input Voltage 


Low Level Input Voltage 


High Level Output Current 


Low Level Output Current 


Clock Frequency 


Width of Clock Pulse 


Pulse Width Preset & Clear Low 


Data Setup Time 


PRE or CLR Setup-Time 


Data Hold Time 


Free Air Operating Temperature 


The ( t ) arrow indicates the positive edge of the Ciock is used for reference. 


Note; The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 



Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol 


V|K 



Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current @ Max 
Input Voltage 


High Level Input Current 


Low Level Input Current 


Output Drive Current 


Supply Current 


Conditions 


Vcc = 4.5V. Ii = -18 mA 


Vcc = 4.5V to 5.5V, 
Iqh = -2 mA 


Vcc ~ 4.5V, V|H = Max, 
Iql = 20 mA 


Vcc = 5.5V, V|H = 7V 


Vcc = 5.5V. 
V|H = 2.7V 


Vcc = 5.5V, 
V|L = 0.4V 


Clock, D 


Preset, Clear 


Clock, D 


Preset, Clear 


Vcc = 5.5V, Vo = 2.25V 


Vcc = 5.5V 
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DM74AS74 


Switching Characteristics over recommended operating free air temperature range (Note 1 ) 


Symbol 

Parameter 

Conditions 

From 

To 

Min 

Max 

Units 

fMAX 

Maximum Clock Frequency 

Vcc = 4.5V to 5.5V 

Rl = 50on 

Cl = 50 pF 



105 


MHz 

tPLH 

Propagation Delay Time 

Low to High Level Output 

Preset 
or Clear 

Q or 

Q 

3 

7.5 

ns 

tpHL 

Propagation Delay Time 

High to Low Level Output 

Preset 
or Clear 

Q or 

Q 

3.5 

10.5 

ns 

tPLH 

Propagation Delay Time 

Low to High Level Output 

Clock 

Q or 

Q 

3.5 

8 

ns 

tPHL 

Propagation Delay Time 

High to Low Level Output 

Clock 

Q or 

Q 

4.5 

9 

ns 


Note 1: See Section 1 for test waveforms and output load. 


Logic Diagram 



TL/F/6282-2 
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National 

Semiconductor 

Corporation 


DM74AS86 Quad 2-Input Exclusive-OR Gates 


General Description 

This device contains four independent gates, each of which 
performs the logic exciusive-OR function. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over fuil tempera- 
ture and Vcc range 


■ Advanced oxide-isoiated, ion-impianted Schottky TTL 
process 

■ Functionaily and pin for pin compatibie with Schottky, 
low power Schottky, and advanced low power Schottky 
TTL counterpart 

■ Improved AC performance over Schottky, low power 
Schottky, and advanced low power Schottky counter- 
parts 


Connection Diagram 


Dual-ln-Line Package 
Vcc A4 Y4 B3 A3 Y3 



A1 B1 Y1 A2 B2 Y2 GND 

TL/F/6283-1 

Order Number DM74AS86N 
See NS Package Number N14A* 


Function Table 


Y = A©B = AB-I-AB 


Inputs 

Outputs 

A 

B 

L 

L 

L 

L 

H 

H 

H 

L 

H 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 


’Contact your local NSC representative about surface mount (M) package availability. 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air 

Temperature Range 0°C to + 70°C 

Storage T emperature Range - 65°C to + 1 50°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

VlL 

Low Level Input Voltage 

Iqh 

High Level Output Current 

Iql 

Low Level Output Current 

Ta 

Free Air Operating Temperature 



Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol 


V|K 


VoH 



Parameter 


Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current® Max 
Input Voltage 


High Level Input Current 


Low Level Input Current 


Output Drive Current 


Supply Current 


Conditions 


Vcc = 4.5V, l| = -18 mA 


Iqh = -2 mA 
Vcc = 4.5V to 5.5V 


Vcc = 4.5V, Iql = 20 mA 


Vcc = 5.5V, V,h = 7V 


Vcc = 5.5V, V|H = 2.7V 


Vcc = 5.5V, ViL = 0.4V 


Vcc = 5.5V, Vo = 2.25V 


Vcc = 5.5V 


Outputs High 


Outputs Low 



Max 

Units 

-1.2 

V 


0.5 

V 

0.1 

mA 

20 

jaA 

-0.5 

mA 

-112 

mA 

16.5 

mA 

38 

mA 


Switching Characteristics over recommended operating free air temperature range (Note 1) 

Symbol 

Parameter 

Conditions 

Min 

Max 

Units 

tpLH 

Propagation Delay Time 

Low to High Level Output 
(Other Input Low) 

Vcc = 4.5V to 5.5V 

Rl — 500fl 

Cl = 50 pF 

2 

6.5 

ns 

tpHL 

Propagation Delay Time 

High to Low Level Output 
(Other Input Low) 


2 

6.5 

ns 

tpLH 

Propagation Delay Time 

Low to High Level Output 
(Other Input High) 


1 

6 

ns 

tpHL 

Propagation Delay Time 

High to Low Level Output 
(Other Input High) 


1 

6 

ns 

Note 1: See Section 1 for test waveforms and output load. 
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National 

Semiconductor 

Corporation 


DM74AS109 Dual J-K Positive-Edge-Triggered 
Flip-Flops with Preset and Clear 


General Description 

The DM54AS109 is a dual edge-triggered flip-flop. Each flip- 
flop has individual J, K, clock, clear and preset inputs, and 
also complementary Q and Q outputs. 

Information at inputs J and K meeting the setup time re- 
quirements are transferred to the Q output on the positive 
going edge of the clock pulse. Clock triggering occurs at a 
voltage level of the clock pulse and is not directly related to 
the transition time of the positive going pulse. Whien the 
clock input is at either the high or low level, the J, K input 
signal has no effect. 

Asynchronous preset and clear inputs will set or reset Q 
output respectively upon the application of low level signal. 
The J-K design allows operation as a D flip-flop by tying the 
J and K inputs together. 


Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Functionally and pin for pin compatible with Schottky 
and LS TTL counterpart 

■ Improved AC performance over S109 at approximately 
half the power 




r 

GND 

TL/F/6284-1 


L = Low State, H = High State, X = Don’t Care 
t = Positive Edge Transition, Qq = Previous Condition of Q 
‘This condition is nonstable: it will not persist when preset and clear inputs 
return to their inactive (high) level. The output levels in this condition are not 
guaranteed to meet the Vqh specification. 


Order Number DM74AS109N 
See NS Package Number NISA* 


•Contact your local NSC representative about surface mount (M) package availability. 
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Absolute Maximum Ratings 

If Military/ Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 0°C to + 70°C 
Storage Temperature Range -65°C to + 150°C 

Recommended Operating Conditions 


Symbol 


Note; The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions” table will define 
the conditions for actual device operation. 



The ( t ) indicates the positive edge of the Clock is used for reference. 


Electrical Characteristics 

over recommended operating free-air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol 


V|K 


VoH 



Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current at Max 
Input Voltage 


High Level Input 
Current 


Low Level Input 
Current 


Output Drive Current 


Supply Current 


Conditions 


Vcc = 4.5V, li = -18 mA 


Iqh —2 mA 
Vcc = 4.5V to 5.5V 


Vcc = 4.5V, V,H = 2V 
Iql — 20 mA 


Vcc = 5.5V, V|H = 7V 


Vcc = 5.5V, 
V|H = 2.7V 


Vcc = 5.5V, 
V|L = 0.4V 


Clock, J, K 


Preset, Clear 


Clock, J, K 


Preset, Clear 


Vo = 2.25V, Vcc = 5.5V 


Vcc = 5.5V (Note!) 



Note 1: Ice is measured with J, K, CLK and PR grounded, then with J, K, CLK and CLR grounded.' 
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Switching Characteristics over recommended operating free air temperature range (Note 1 ) 


Symbol 

Parameter 

Conditions 

From 

To 

Min 

Max 

Units 

^MAX 

Maximum Clock Frequency 

Vcc = 4.5V to 5.5V 

Rl = 50on 

Cl = 50 pF 



105 


MHz 

tpLH 

Propagation Delay Time 

Low to High Level Output 

Preset 
or Clear 

Q orQ 

3 

8 

ns 

tpHL 

Propagation Delay Time 

High to Low Level Output 

Preset 
or Clear 

QorO 

3.5 

10.5 

ns 

tpLH 

Propagation Delay Time 

Low to High Level Output 

Clock 

QorO 

3.5 

9 

ns 

tpHL 

Propagation Delay Time 

High to Low Level Output 

Clock 

QorO 

4.5 

9 

ns 


Note 1: See Section 1 for test waveforms and output load. 


Logic Diagram 



TL/F/6284-2 
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DM74AS136 



National 

Semiconductor 

Corporation 


DM74AS136 Quad 2-Input 

Exclusive-OR Gates with Open-Collector Outputs 


General Description 

This device contains four independent gates, each of which 
performs the logic exclusive-OR function. The open-collec- 
tor outputs require external pull-up resistors for proper logi- 
cal operation. 


Pull-Up Resistor Equations 


Vcc (Min) - Vqh 
Ni (Iqh) + N 2 (I|h) 


Where: 


Rmin = 


Vcc (Max) - VoL 


loL - N 3 Oil) 

Ni (Iqh) = total maximum output high current for 
all outputs tied to pull-up resistor 


N 2 (I|h) = total maximum input high current for all 
inputs tied to pull-up resistor 


N 3 {I|l) = total maximum input low current for all 
inputs tied to pull-up resistor 


Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Functionally and pin for pin compatible with Schottky, 
low power Schottky, and advanced low power Schottky 
TTL counterparts 

■ Improved AC performance over Schottky, low power 
Schottky, and advanced low power Schottky counter- 
parts 

■ Open collector outputs for wired AND cascading 

■ PNP input design reduces input loading 


Connection Diagram 

DuaMn-Line Package 
Vcc A4 Y4 B3 A3 Y3 



A1 B1 Y1 A2 B2 Y2 GND 

Order Number DM74AS136N 
See NS Package Number N14A* 


Function Table 


Y == A © B 


Inputs 

Output 

A 

B 

Y 

L 

L 

L 

L 

H 

H 

H 

L 

H 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 

’Contact your local NSC representative about surface mount (M) package availability. 


3-36 



Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availabiiity and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Output Voltage (off-state) 7V 

Operating Free Air T emperature Range 0°C to + 70'‘C 

Storage Temperature Range — 65°C to + 150°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

Vqh 

High Level Output Voltage 

Iql 

Low Level Output Current 

Ta 

Free Air Operating Temperature 



Electrical Characteristics 

over recommended operating free air temperature range (unless otherwise noted) 



Parameter 


Input Clamp Voltage 


High Level Output 
Current 


Low Level Output 
Voltage 


Input Current at Max 
Input Voltage 


High Level Input Current 


Low Level Input Current 


Supply Current 


Typ 

(Note 1) 


Vcc = Min, l| = - 1 8 mA 


Vcc ~ Min, Vq = 5.5V 
V|L = Max, V|H = Min 


Vcc ~ Min, Iql ~ Max 
ViH = Min, V|L = Max 


Vcc = Max, V| = 7V 


Vcc = Max, Vi = 2.7V 


Vcc = Max, V| = 0.5V 


Vcc = Max Outputs High 
Outputs Low 


Max 

Units 

-1.2 

V 

100 

fxA 

0.5 

V 

0.1 

mA 

20 

jliA 

-0.5 

mA 

18 


41 



Switching Characteristics 

over recommended operating free air temperature range (Note 1) 


Symbol 

Parameter 

Conditions 

tpLH 

Propagation Delay Time 

Low to High Level Output 

Other Input Low 

Vcc = 4.5V to 5.5V 

tpHL 

Propagation Delay Time 

High to Low Level Output 

Rl = 500fl 

Cl = 50 pF 

tpLH 

Propagation Delay Time 

Low to High Level Output 

Other Input Low 

Vcc = 4.5V to 5.5V 

tpHL 

Propagation Delay Time 

High to Low Level Output 

Rl = 500fl 

Cl = 50 pF 


DM74AS136 


Note 1: See Section 1 for test waveforms and output load. 
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DM74AS157/DM74AS158 




National 

Semiconductor 

Corporation 


DM74AS1 57/DM74AS1 58 

Quad 1 of 2 Line Data Selectors/Multiplexers 


General Description 

These data selectors/multiplexers contain inverters and 
drivers to supply full on-chip data selection to the four out- 
put gates. A separate strobe input is provided. A 4-bit word 
is selected from one of two sources and is routed to the four 
outputs. The AS157 presents true data whereas the AS158 
presents inverted data to minimize propagation delay time. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 


■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Functionally and pin for pin compatible with Schottky, 
low power Schottky, and advanced low power Schottky 
TTL counterpart 

■ Improved AC performance over Schottky, low power 
Schottky, and advanced low power Schottky counter- 
parts 

■ Expand any data input point 

■ Multiplex dual data buses 

■ General four functions of two variables (one variable is 
common) 

■ Source programmable counters 


Connection Diagram 


Dual-ln-Llne Package 
INPUTS OUTPUT inputs OUTPUT 
Vcc STROBE 4A 4B 4Y 3A 3B 3Y 
lie Its |l4 |l3 |l2 In |lO U 


Function Table 


G 4A 4B 4Y 3A 3B 

S 3Y 

1A IB 1Y 2A 2B 2Y 


SELECT 1A 1B 1Y 2A 2B 2Y GND 

INPUTS OUTPUT INPUTS OUTPUT 

Order Number DM74AS157N 
or DM74AS158N 
See NS Package Number N16A* 


Inputs 

Output Y 

Strobe 

Select 

A 

B 

AS157 

AS15S 

H 

X 

X 

X 

L 

H 

L 

L 

L 

X 

L 

H 

L 

L 

H 

X 

H 

L 

L 

H 

X 

L 

L 

H 

L 

H 

X 

H 

H 

L 


H = High Level, L = Low Level, X = Don’t Care 


•Contact your local NSC representative about surface mount (M) package availability. 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 0°C to + 70°C 

Storage Temperature Range -65°C to + 1 50°C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
tabie are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

DM74AS157, 158 

Units 

Min 

Nom 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

V 

V|H 

High Level Input Voltage 

2 



V 

V|L 

Low Level Input Voltage 



0.8 

V 

lOH 

High Level Output Current 



-2 

mA 

■OL 

Low Level Output Current 



20 

mA 

Ta 

Free Air Operating T emperature 

0 


70 

°C 


Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol 

Parameter 

Conditions 

Min 

Typ 

Max 

Units 

V|K 

Input Clamp Voltage 

Vcc = 4.5V, l| = -18 mA 



-1.2 

V 

Vqh 

High Level Output 

Voltage 

Vcc = 4.5V to 5.5V, loH = -2 mA 

<M 

1 

o 

o 

> 



V 

Vql 

Low Level Output 

Voltage 

Vcc = 4.5V, loL = 20 mA 


0.35 

0.5 

V 

■ 

Input Current at Max 

Input Voltage 

Vcc = 5.5V, V|H = 7V 

Select 



0.2 

mA 

All Others 



0.1 

l|H 

High Level Input Current 

Vcc = 5.5V, V,H = 2.7V 

Select 



40 

juA 

All Others 



20 

l|L 

Low Level Input Current 

Vcc = 5.5V, 

V|L = 0.4 V 

Select 



-1 

mA 

All Others 



-0.5 

>0 

Output Drive Current 

Vcc = 5.5V, Vo = 2.25V 

-30 


-112 

mA 

Icc 

Supply Current 

Vcc = 5.5V 

’AS157 


17.5 

28 

mA 

’AS158 


15.6 

22.5 

mA 
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’AS 157 Switching Characteristics over recommended operating free air temperature range (Note 1) 


Symbol 

Parameter 

tpLH 

Propagation Deiay Time, 

Low to High Level Output 

tpHL 

Propagation Deiay Time, 
High to Low Level Output 

tPLH 

Propagation Delay Time, 

Low to High Levei Output 

tpHL 

Propagation Delay Time, 
High to Low Levei Output 

tPLH 

Propagation Delay Time, 

Low to High Levei Output 

tpHL 

Propagation Delay Time, 
High to Low Levei Output 



DM74AS157 

Min 

Max 

1 

6 

1 

5.5 

2 

10.5 

2 

7.5 

2 

11 

2 

10 


’AS158 Switching Characteristics over recommended operating free air temperature range (Note 1) 


Symbol 

Parameter 

tPLH 

Propagation Delay Time, 

Low to High Level Output 

tPHL 

Propagation Delay Time, 
High to Low Level Output 

tpLH 

Propagation Deiay Time, 

Low to High Levei Output 

tPHL 

Propagation Delay Time, 
High to Low Level Output 

fpLH 

Propagation Delay Time, 
Low to High Levei Output 

tpHL 

Propagation Deiay Time, 
High to Low Levei Output 


To 

(Output) 


Vcc = 4.5V to 5.5V, 
Cl = 50 pF. 

Rl = 500fl 



DM74AS158 

Min 

Max 

1 

5 

1 

4.5 

2 

6.5 

2 

10 

2 

9.5 

2 

10.5 
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Logic Diagrams 
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DM74AS160/DM74AS161/DM74AS162/DM74AS163 




National 

Semiconductor 

Corporation 


DM74AS160, 161, 162, 163 
Synchronous Four-Bit Counters 


General Description 

These synchronous presettable counters feature an internal 
carry look ahead for application in high speed counting de- 
signs. The AS160 and AS162 are four-bit decade counters, 
while the AS161 and AS163 are four-bit binary counters. 
The AS160 and AS161 clear asynchronously, while the 
AS162 and AS 163 clear synchronously. The carry output is 
decoded to prevent spikes during normal counting mode of 
operation. Synchronous operation is provided by having all 
flip-flops clocked simultaneously so that outputs change co- 
incident with each other when so instructed by count enable 
inputs and internal gating. This mode of operation elimi- 
nates the output counting spikes which are normally associ- 
ated with asynchronous (ripple clock) counters. A buffered 
clock input triggers the four flip-flops on the rising (positive- 
going) edge of the clock input waveform. 

These counters are fully programmable, that is, the outputs 
may each be preset to either level. As presetting is synchro- 
nous, setting up a low level at the load Input disables the 
counter and causes the outputs to agree with set up data 
after the next clock pulse regardless of the levels of enable 
input. Low to high transitions at the load input are perfectly 
acceptable regardless of the logic levels on the clock or 
enable inputs. (Continued) 


Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Functionally and pin-for-pin compatible with Schottky 
and low power Schottky TTL counterpart 

■ Improved AC performance over Schottky and low pow- 
er Schottky counterparts 

■ Synchronously programmable 

■ Internal look ahead for fast counting 

■ Carry output for n-bit cascading 

■ Synchronous counting 

■ Load control line 

■ BSD inputs 


Connection Diagram 


Dual-ln-Line Package 

RIPPLE OUTPUTS 

CARRY ENABLE 

Vcc OUTPUT Qa Qb Qc Qd T LOAD 

|l6 |l5 |l4 |l3 Il2 I 11 |l0 I 9 


RIPPLE Qa Qb Qc Qd enable 

CARRY T 

OUTPUT 

CLEAR LOAD 

rtt ENABLE 

A A B C DP 


CLEAR CLOCK A 


D ENABLE GND 
— ' P 


DATA INPUTS 


Order Number DM74AS160N, DM74AS161N, 
DM74AS162N or DM74AS163N 
See NS Package Number N16A* 


•Contact your local NSC representative about surface mount (M) package availability. 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, Note: The "Absolute Maximum Ratings" are those values 

contact the National Semiconductor Sales Office/ beyond which the safety of the device cannot be guaran- 

Distributors for availability and specifications. teed. The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the "Electrical Characteristics” 

Input Voltage 7V guaranteed at the absolute maximum ratings. 

The "Recommended Operating Conditions" table will define 
Operating Free Air T emperature Range 0“C to + 70°C conditions for actual device operation. 

Storage T emperature Range - 65°C to + 1 50°C 

Recommended Operating Conditions 

Symbol 

Parameter 

DM74AS160 thru 163 | 

Units 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

V 

V|H 

High Level Input Voltage 

2 



V 

V|L 

Low Level Input Voltage 



0.8 

V 

•oh 

High Level Output Current 



-2 

mA 

Iql 

Low Level Output Current 



20 

mA 

fCLK 

Clock Frequency 

0 


75 

MHz 

tsu 

tsetup. Set-Up Time 

Data; A, B, C, D 

8 



ns 


En P, En T 

8 



ns 


Load 

8 



ns 


Clear (Only for 

Low 

12 



ns 

162 & 163) 

High 

9 



Set-up 1 

(Only for 160 & 161) 

Clear 

8 



ns 

tH 

thoid. Hold Time 

Data; A, B, C, D 

0 



ns 


En P, EnT 

0 



ns 


Load 

0 



ns 


Clear 

(Only fori 62 & 163) 

0 



ns 

HoldO 

(Only for 160 & 161) 

Clear 

0 



ns 

twCLK 

Width of Clock Pulse 

6.7 



ns 

twCLR 

Width of Clear Pulse, (’AS160, ’AS161 Low) 

8 



ns 

Electrical Characteristics over recommended operating free air temperature range 

All typical values are measured at Vcc = 5V, Ta = 25°C 

Symbol 

Parameter 

Conditions 

Min 

Typ 

Max 

Units 

V|K 

Input Clamp Voltage 

Vcc = 4.5V, l| = -18 mA 



-1.2 

V 

VOH 

High Level Output 

Voltage 

Iqh = ~2 mA, 

Vcc = 4.5 to 5.5V 

(M 

1 

o 

o 

> 



V 

VoL 

Low Level Output 

Voltage 

Vcc = 4.5V, 

Iql = 20 mA 


0.35 

0.5 

V 

ll 

Input Current @ Max 

Input Voltage 

Vcc = 5.5V, 

V|H = 7V 

Load 



0.3 


ENT 



0.2 

mA 

Others 



0.1 


IlH 

High Level Input Current 

Vcc = 5.5V. 

V|H = 2.7V 

Load 



60 


ENT 



40 

fiA 

Others 



20 


l|L 

Low Level Input Current 

Vcc = 5.5V. 

ViL = 0.4V 

Load 



-0.5 


ENT 



-1 

mA 

Others 



0.5 


>0 

Output Drive Current 

Vcc = 5.5V. Vo = 2.25V 

-30 


-112 

mA 

Icc 

Supply Current 

Vcc = 5.5V 


35 

53 

mA 
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DM74AS 1 60/DM74AS 1 6 1 /DM74AS1 62/DM74AS1 63 


Switching Characteristics over recommended operating free air temperature range (Note 1 ) 


Conditions 

Vcc = 4.5V 
to 5.5V 
Rl = 5oon 
Cl = 50 pF 


Symbol 

Parameter 

fMAX 

Max. Clock Freq. 

tpHL 

Propagation Delay Time 

High to Low Level Output 

tpLH 

Propagation Delay Time 

Low to High Level Output 
with Load High 

tpLH 

Propagation Delay Time 

Low to High Level Output 
with Load Low 

tpLH 

Propagation Delay Time 

Low to High Level Output 

tpHL 

Propagation Delay Time 

High to Low Level Output 

tpLH 

Propagation Delay Time 

Low to High Level Output 

tpHL 

Propagation Delay Time 

High to Low Level Output 

tpHL 

Propagation Delay Time 

High to Low Level Output 

tpHL 

Propagation Delay Time 

High to Low Level Output 




Clear 

(AS160, 

AS161) 

Clear 

(AS160, 

AS161) 




DM74AS160 thru 163 

Units 

Min 

Max 


75 


MHz 

2 

12.5 

ns 

1 

8 

ns 

3 

16.5 

ns 

1 

7 

ns 

2 

13 

ns 

1.5 

9 

ns 

1 

8.5 

ns 

2 

13 

I 

ns 

2 

12.5 

ns 


Note 1: See Section 1 for test waveforms and output load. 

General Description (Continued) 

The AS160 and AS161 clear function is asynchronous. A 
low level at the clear input sets all four of the flip-flop out- 
puts low regardless of the levels of clock, load or enable 
inputs. These two counters are provided with a clear on 
power-up feature. The AS162 and AS163 clear function is 
synchronous; and a low level at the clear input sets all four 
of the flip-flop outputs low after the next clock pulse, regard- 
less of the levels of enable inputs. This synchronous clear 
allows the count length to be modified easily, as decoding 
the maximum count desired can be accomplished with one 
external NAND gate. The gate output is connected to the 
clear input to synchronously clear the counter to all low out- 
puts. Low to high transitions at the clear input of the AS162 
and AS163 are also permissible regardless of the levels of 
logic on the clock, enable or load inputs. 

The carry look ahead circuitry provides for cascading coun- 
ters for n bit synchronous application without additional gat- 
ing. Instrumental in accomplishing this function are two 


count-enable inputs (P and T) and a ripple carry output. 
Both count-enable inputs must be high to count. The T input 
is fed forward to enable the ripple carry output. The ripple 
carry output thus enabled will produce a high level output 
pulse with a duration approximately equal to the high level 
portion of QA output. This high level overflow ripple carry 
pulse can be used to enable successive cascaded stages. 
High to low level transitions at the enable P or T inputs of 
the AS160 through AS163, may occur regardless of the log- 
ic level on the clock. 

The AS1 60 through SA1 63 feature a fully independent clock 
circuit. Changes made to control inputs (enable P or T, or 
load) that will modify the operating mode will have no effect 
until clocking occurs. The function of the counter (whether 
enabled, disabled, loading or counting) will be dictated sole- 
ly by the conditions meeting the stable set-up and hold 
times. 
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Logic Diagrams (Continued) 

AS163 



TL/F/6291-5 
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National 

Semiconductor 

Corporation 


DM74AS168A, 169 A 

Synchronous Four Bit Up/Down Counters 


General Description 

These synchronous presettable counters feature an internal 
carry look ahead for cascading in high speed counting appli- 
cations. The AS168 is a four-bit decade up/down counter 
and the AS169 is a four-bit binary up/down counter. The 
carry output is decoded to prevent spikes during normal 
mode of counting operation. Synchronous operation is pro- 
vided so that outputs change coincident with each other 
when so instructed by count enable inputs and internal gat- 
ing. This mode of operation eliminates the output counting 
spikes which are normally associated with asynchronous 
(ripple clock) counters. A buffered clock input triggers the 
four flip-flops on the rising (positive going) edge of clock 
input waveform. 

These counters are fully programmable; that is, the outputs 
may each be preset either high or low. The load input circuit- 
ry allows loading with carry-enable output of cascaded 
counters. As loading is synchronous, setting up a low level 
at the load Input disables the counter and causes the out- 
puts to agree with the data inputs after the next clock pulse. 
The carry look-ahead circuitry permits cascading counters 
for n-bit synchronous applir^tions without additional gating. 
Both count enable Inputs (P and T) must be low to count. 
The direction of the count is determined by the level of the 
up/down input. When the input is high, the counter counts 
up: when low, it counts down. Input T Is fed forward to en- 
able the carry outputs. The carry output thus enabled will 
produce a low level output pulse with a duration approxi- 
mately equal to the high portion of the QA output when 
counting up, and approximately equal to the low portion of 


Connection Diagram 


the QA output when counting down. This low level overflow 
carry pulse can be used to enable successively cascaded 
stages. Transitions at the enable P or T inputs are allowed 
regardless of the level of the clock input. 

The control functions for these counters jre fully synchro- 
nous. Changes at control inputs (enable P, enable T, load, 
up/down) which modify the operating mode have no effect 
until clocking occurs. The function of the counter (whether 
enabled, disabled, loading or counting) will be dictated sole- 
ly by the conditions meeting the stable setup and hold 
times. 

Features 

■ Switching Specifications at 50 pF 

■ Switching Specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Functionally and pin-for-pin compatible with Schottky 
and low power Schottky TTL counterpart 

■ Improved AC performance over Schottky and low pow- 
er Schottky counterparts 

■ Synchronously programmable 

■ Internal look ahead for fast counting 

■ Carry output for n-bit cascading 

■ Synchronous counting 

■ Load control line 

■ BSD inputs 


Dual-ln-Line Package 


RIPPLE UUTPUTb 

CARRY ' 

Vcc OUTPUT Oa Ob Qc 


ENABLE 

Qd t load 


RIPPLE Qa Ob Qc Qd enable 
CARRY T 

OUTPUT , . 

LOAD 

UP /DOWN 

ENABLE 

T A B C DP 


D ENABLE GND 
^ P 


DATA INPUTS 


Order Number DM74AS168AN or DM74AS169AN 
See NS Package Number NIGA* 

•Contact your local NSC representative about surface mount (M) package availability. 
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DM74AS1 68A/DM74AS1 69A 






DM74AS168A/DM74AS169A 


Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the Nationai Semiconductor Sales Office/ 
Distributors for avaiiabiiity and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air T emperature Range 0“C to + 70°C 
Storage T emperature Range - 65°C to + 1 SCO 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

Min 

Nom 

Max 

Units 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

V 

V|H 

High Level Input Voltage 

2 



V 

V|L 

Low Level Input Voltage 



0.8 

V 

lOH 

High Level Output Current 



-2 

mA 

lOL 

Low Level Output Current 



20 

mA 

fCLK 

Clock Frequency 

0 


75 

MHz 

tsu 

tgetup, Set-up Time 

Data; A, B, C, D 

8 



ns 



En P. En T 

8 



ns 



Load 

8 



ns 



U/D 

11 



ns 

tH 

thoid. Hold Time 

Data; A, B, C, D 

0 



ns 



En P, En T 

0 



ns 



Load 

0 



ns 



U/D 

0 



ns 

tWCLK 

Width of Clock Pulse 

6.7 



ns 


Free Air Operating Temperature 

0 


70 

'C 


Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc “ 5V, = 25°C 


Symboi 

Parameter 

Conditions 

Min 

Typ 

Max 

Units 

V|K 

Input Clamp Voltage 

Vcc = 4.5V, l| = -18 mA 



-1.2 

V 

Vqh 

High Level Output 

Voltage 

loH = -2 mA. 

Vcc = 4.5V to 5.5V 

C\J 

1 

o 

o 

> 



V 

VoL 

Low Level Output 

Voltage 

Vcc = 4.5V, 

Iql = 20 mA 


0.35 

0.5 

V 

ll 

Input Current @ Max 

Input Voltage 

Vcc = 5.5V. 

V|H = 7V 

LOAD, ENT, U/D 



0.2 

mA 

Others 



0.1 

l|H 

High Level Input Current 

Vcc = 5.5V, 

V|H = 2.7V 

LOAD, ENT. U/D 



40 

fxA 

Others 



20 

l|L 

Low Level Input Current 

Vcc = 5.5V, 

V|L = 0.4V 

CLK, DATA, ENP 



-0.5 

mA 

LOAD, ENT, U/D 



-1 

>0 

Output Drive Current 

Vcc = 5.5V, Vo = 2.25V 

-30 


-112 

mA 

Icc 

Supply Current 

Vcc = 5.5V 


46 

63 

mA 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 


Symbol 

Parameter 

Conditions 

From 

To 

Min 

Max 

Units 

flVIAX 

Max. Clock Freq. 

Vcc = 4.5V to 5.5V 

Rl = soon 

Cl = 50 pF 



75 


MHz 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Clock 

Ripple 

Carry 

3 

16.5 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Clock 

Ripple 

Carry 

2 

13 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Clock 

Any Q 

1 

7 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Clock 

Any Q 

2 

13 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

EnT 

Ripple 

Carry 

1.5 

9 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

EnT 

Ripple 

Carry 

1.5 

9 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

U/D 
(Note 2) 

Ripple 

Carry 

2 

12 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

U/D 
(Note 2) 

Ripple 

Carry 

2 

13 

ns 


Note 1: See Section 1 for test waveforms and output load. 

Note 2: Propagation delay time from up/down to ripple carry must be measured with the counter at either a minimum or a maximum count. As the logic level of the 
up/down input is changed, the ripple carry output will follow. If the count Is minimum (0), the ripple carry output transition will be in phase. If the count is maximum 
(9 for AS168A or IS for AS169A), the ripple carry output will be out of phase. 
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Logic Diagrams (Continued) 


DM74AS169A 



TL/F/6292-3 



3-53 


DM74AS 1 68A/DM74AS1 69A 




DM74AS174 



National 

Semiconductor 

Corporation 


DM74AS174 Hex D Flip-Flops with Clear 


General Description 

These positive-edge-triggered fiip-flops utilize TTL circuitry 
to implement D-type flip-flop logic. This device has an asyn- 
chronous clear input. 

Information at the D inputs meeting the setup time require- 
ments is transferred to the Q outputs on the positive-going 
edge of the clock pulse. Clock triggering occurs at a particu- 
lar voltage level and is not directly related to the transition 
time of the positive-going puise. When the clock input is at 
either a high or low level, the D input signal has no effect at 
the output. 


Features 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Pin and functional compatible with LS and Schottky 
family counterpart 

■ Switching performance guaranteed over fuil tempera- 
ture and Vcc supply range 


Connection Diagram 


Function Table 


Vcc 06 06 05 05 04 04 CLOCK 



Order Number DM74AS174N 
See NS Package Number N16A* 


Inputs 

Output 

CLEAR 

Clock 

D 

Q 

L 

n 


■B 

H 


D 

■■ 

H 


n 


H 

Hi 

D 



H = High Logic State 
L = Low Logic State 
X = Either Low or High Logic State 
Qo = The level of Q before the indicated 
steady-state input conditions were 
estabiished. 

T = Transition from Low Logic 
Level to High Logic Level 


•Contact your local NSC representative about surface mount (M) package availability. 
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Absolute Maximum Ratings 

If Military/ Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air T emperature Range 0°C to + 70°C 

Storage Temperature Range -65°C to + 150°C 

Recommended Operating Conditions 


Symbol 


Vcc 


V|H 


V|L 


lOH 


lOL 


fCLOCK 


tw 



Supply Voltage 


High Level Input Voltage 


Low Level Input Voltage 


High Level Output Current 


Low Level Output Current 


Clock Frequency 


Pulse Width 


Setup Time 


Data Input Hold Time 


Operating Free Air Temperature Range 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Clock High 


Clock Low 


CLEAR 


Data 


CLEAR Inactive 



Electrical Characteristics over recommended operating free air temperature range 


Symbol 


V|K 


VoH 


VoL 



Parameter 

Conditions 

Input Clamp Voltage 

Vcc = 4.5V. I| = -18 mA 

High Level Output Voltage 

Iqh — Max, Vcc ~ 4.5 to 5.5V 

Low Level Output Voltage 

Vcc = 4.5V, loL = Max, V|H = 2V 

Input Current at Maximum Input Voltage 

Vcc = 5.5V, V| = 7V 

High Level Input Current 

Vcc = 5.5V, V| = 2.7V 

Low Level Input Current 

Vcc = 5.5V, V| = 0.4V 

Output Drive Current 

Vcc = 5.5V, Vo = 2.25V 

Supply Current 

Vcc = 5.5V (Note 2) 



Note 2: Ice is measured with D inputs and CLR grounded and CLK at 4.5V, 

Switching Characteristics over recommended operating free air temperature range (Note 1 ) 


Vcc = 4.5V to 5.5V, 
Cl = 50 pF. 

Ta = Min to Max, 

Rl = 500fl 


Symbol 

Parameter 

From 

(Input) 

To 

(Output) 

^MAX 

Maximum Clock Frequency 



tpHL 

Propagation Delay Time 

High to Low Level Output 

CLEAR 

Q 

tpLH 

Propagation Delay Time 

Low to High Level Output 

Clock 

Q 

tpHL 

Propagation Delay Time 

High to Low Level Output 

Clock 

Q 


Min 

Max 

Units 

100 


MHz 

5 

14 

ns 

3.5 

8 

ns 

4.5 

10 

ns 


Note 1: See Section 1 for test waveforms and output load. 
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National 

Semiconductor 

Corporation 


DM74AS175A Quad D Flip-Flops with Clear 


General Description 

These positive-edge-triggered flip-flops utilize TTL circuitry 
to implement D-type flip-flop logic. This device has an asyn- 
chronous clear input. 

Information at the D inputs meeting the setup time require- 
ments is transferred to the Q outputs on the positive-going 
edge of the clock pulse. Clock triggering occurs at a particu- 
lar voltage level and is not directly related to the transition 
time of the positive-going pulse. When the clock input is at 
either a high or low level, the D input signal has no effect at 
the output. 


Features 

■ Advanced Oxide-Isolated Ion-Implanted Schottky TTL 
process 

■ Pin and Functional compatible with LS and Schottky 
family counterpart 

■ Switching performance guaranteed over full tempera- 
ture and Vcc supply range 
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DM74AS175A 


Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temp. Range 0°C to + 70°C 

Storage T emperature Range - 65°C to + 1 50°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 


Vcc 


VlH 


V|L 


Iqh 


lOL 


fCLOCK 


tw 


Parameter 


Supply Voltage 


High Level Input Voltage 


Low Level Input Voltage 


High Level Output Current 


Low Level Output Current 


Clock Frequency 


Pulse Width 


Clock High 


Clock Low 


Clear 



Setup Time 


Data 


CLEAR Inactive 


Data Input Hold Time 


Operating Free Air Temperature Range 


Electrical Characteristics (over recommended operating free air temperature range) 



Symbol 


V|K 


VOH 


VoL 



Parameter 

Conditions 

Input Clamp Voltage 

Vcc ~ 4.5V, l| = —18 mA 

High Level Output Voltage 

Iqh ~ Max, Vcc ~ 4.5V to 5.5V 

Low Level Output Voltage 

Vcc = 4.5V, loL = Max, V|h = 2V 

Input Current at Maximum Input Voltage 

Vcc = 5.5V, V| = 7V 

High Level Input Current 

Vcc = 5.5V, V| = 2.7V 

Low Level Input Current 

Vcc = 5.5V, V| = 0.4V 

Output Drive Current 

Vcc = 5.5V, Vo = 2.25V 

Supply Current 

Vcc = 5.5V (Note 1) 



Note 1: Ice is measured with D inputs and CLEAR grounded, and clock at 4.5V. 

Switching Characteristics over recommended operating free air temperature range (Note 2) 


(Input) (Output) 


Symboi 

Parameter 

^MAX 

Maximum Clock Frequency 

tpLH 

Propagation Delay Time Low to High Level Output 

tpHL 

Propagation Delay Time High to Low Level Output 

tpLH 

Propagation Delay Time Low to High Level Output 

tpHL 

Propagation Delay Time High to Low Level Output 



Vcc = 4.5V to 5.5V, 
Cl = 50 pF, 

Rl = 50on, 

Ta = Min to Max 


Max 

Units 


MHz 

9 

ns 

13 

ns 

ma 

ns 

10 

ns 


Note 2; See Section 1 for test waveforms and output load. 


3-58 






















































































































































3-59 


DI\/I74AS175A 



DM74AS181B 




National 

Semiconductor 

Corporation 


DM74AS181B Arithmetic Logic 
Unit/Function Generators 


General Description 

These arithmetic logic units (ALU)/function generators per- 
form 16 binary arithmetic operations on two 4-bit words, as 
shown in Tables I and II. These operations are selected by 
the four function-select lines (SO, SI, S2, S3) and include 
addition, subtraction, decrement, and straight transfer. 
When performing arithmetic manipulations, the internal car- 
ries must be enabled by applying a low-level voltage to the 
mode control input (M). A full carry look-ahead scheme is 
available in these devices for fast, simultaneous carry gen- 
eration by means of two cascade-outputs (P and G) for the 
four bits in the package. When used in conjunction with the 
DM74AS182 full carry look-ahead circuits, high-speed arith- 
metic operations can be performed. The typical addition 
times shown in Table III illustrate how little time is required 
for addition of longer words, when full carry look-ahead is 
employed. The method of cascading AS182 circuits with 
these ALU’s to provide multi-level full carry look-ahead is 
illustrated under typical applications data for the 
DM74AS182. 

(Continued) 


Features 

■ Arithmetic operating modes: 

Addition 

Subtraction 

Shift operand A one position 

Magnitude comparison 

Plus twelve other arithmetic operations 

■ Logic function modes: 

EXCLUSIVE-OR 

Comparator 

AND, NAND, OR, NOR 

Plus ten other logic operations 

■ Full look-ahead for high-speed operations on long 
words 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Switching specifications at 500fl/50 pF 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 


Connection Diagram 


DuaMn-Line Package 


Pin Designations 

Designation Pin Nos. 
A3,A2,A1,A0 19,21,23,2 


Word A Inputs 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Off-State Output Voltage (A = B only) 7V 

Operating Free Air T emperature Range 0°C to -I- 70°C 

Storage Temperature Range -65°Cto +150°C 


Note; The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

Min 

Norn 

Max 

Units 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

V 

V|H 

High Level Input Voltage 

2 



V 

V|L 

Low Level Input Voltage 



0.8 

V 

lOH 

High Level Output 
Current 

All Outputs Except 

A = B and G 



-2 

mA 

G 



-3 

Iql 

Low Level Output 

Current 

All Outputs Except G 



20 

mA 

G 



48 

Vqh 

High Level Output Voltage, 

(A = B Only) 



5.5 

V 

Ta 

Free Air Operating Temperature 

0 


70 

°C 


Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol 

Parameter 

Conditions 

Min 

Typ 

Max 

Units 

V|K 

Input Clamp Voltage 

Vcc = 4.5V, l| = -18 mA 



-1.2 

V 

Vqh 

High Level Output 
Voltage 

lOH = -2 mA 

Any Output 

Except A = B 

< 

o 

o 

I 



V 

loH = -3 mA 

G 

2.4 

KB 


Iqh 

High Level Output 
Current (A = B) 

Vcc = 4.5V, 

VoH = 5.5V 



100 

ju,A 

VoL 

Low Level Output 
Voltage 

Vcc = 4.5V, 

Iql = 20 mA 

Any Output 

Except G 


0.3 

0.5 

V 

Iql = 48 mA 

G 


0.4 

0.5 

i| 

Input Current @ Max 
Input Voltage 

Vcc = Max, 

V|H = 7V 

Mode 



0.1 

mA 

Any A or B 



0.3 

S 



0.4 

Carry 



0.6 

l|H 

High Level Input 

Current 

Vcc = Max, 

V|H = 2.7V 

Mode Input 



20 

fiA 

Any S Input 



80 

Any A or B Input 



60 

Carry Input 



120 

IlL 

Low Level Input 

Current 

Vcc = Max, 

V| = 0.5V 

Mode Input 



-0.5 

mA 

Any S Input 



-2 

Any A or B 

Input 



-1.5 

Carry Input 



-2.5 

lo 

Output Drive Current 

Vcc = 5.5V 

Vo = 2.25V 

-30 


-112 

mA 

Icc 

Supply Current 

Vcc = 5.5V I 


70 

104 

mA 
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Switching Characteristics over recommended operating free air temperature range (Note 1 ) 


Symboi 

Parameter 

tpLH 

Propagation Delay Time, 
Low-to-High Level Output 

tpHL 

Propagation Delay Time, 
High-to-Low Level Output 

tpLH 

Propagation Delay Time, 
Low-to-High Level Output 

tpHL 

Propagation Delay Time, 
High-to-Low Level Output 

tpLH 

Propagation Delay Time, 
Low-to-High Level Output 

tpHL 

Propagation Delay Time, 
High-to-Low Level Output 

tpLH 

Propagation Delay Time, 
Low-to-High Level Output 

tpHL 

Propagation Delay Time, 
High-to-Low Level Output 

tpLH 

Propagation Delay Time, 
Low-to-High Level Output 

tpHL 

Propagation Delay Time, 
High-to-Low Level Output 

tpLH 

Propagation Delay Time, 
Low-to-High Level Output 

tpHL 

Propagation Delay Time, 
High-to-Low Level Output 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

tpHL 

Propagation Delay Time, 
High-to-Low Level Output 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

tpHL 

Propagation Delay Time, 
High-to-Low Level Output 

tpLH 

Propagation Delay Time, 
Low-to-High Level Output 

tpHL 

Propagation Delay Time, 
High-to-Low Level Output 

tpLH 

Propagation Delay Time, 
Low-to-High Level Output 

tpHL 

Propagation Delay Time, 
High-to-Low Level Output 

tpLH 

Propagation Delay Time, 
Low-to-High Level Output 

tpHL 

Propagation Delay Time, 
High-to-Low Level Output 

tpLH 

Propagation Delay Time, 
Low-to-High Level Output 

tpHL 

Propagation Delay Time, 
High-to-Low Level Output 


Conditions 
(Note 2) 


M = OV, 

50 = S3 = 4.5V 

51 = S2 = OV 
(SUM mode) 

Any A 
or B 

M = OV, 

50 = S3 = OV 

51 = S2 = 4.5V 
(DIFF mode) 

Any A 
orB 

M = OV 
(SUM or 


DIFF mode) 


M = OV, 

50 = S3 = 4.5V 

51 = S2 = OV 
(SUM mode) 

Any A 
or B 

M = OV, 

50 = S3 = OV 

51 = S2 = 4.5V 
(DIFF mode) 

Any A 
or B 

M = OV, 

50 = S3 = 4.5V 

51 = S2 = OV 
(SUM mode) 

Any A 
orB 

M = OV, 

50 = S3 = OV 

51 = S2 = 4.5V 
(DIFF mode) 

Any A 
orB 

M = OV, 

50 = S3 = 4.5V 

51 = S2 = OV 
(SUM mode) 

A| or Bj 

M = OV, 

50 = S3 = OV 

51 = S2 = 4.5V 
(DIFF mode) 

Aj or Bj 

M = 4.5V 
(logic mode) 

Aj or Bj 

M = OV, 

50 = S3 = OV 

51 = S2 = 4.5V 
(DIFF mode) 

Any A 
or B 


To 

(Output) 













Min 

Max 

2 

9 

2 

g 

2 

12 

2 

12 

2 

16 

2 

16 

3 

9 

3 

9 

2 

7 

2 

7 

2 

9 

2 

9 

2 

8 

2 

8 

2 

10 

2 

10 

2 

8 

2 

8 

2 

10 

2 

10 

2 

11 

2 

11 















Note 1: See Section 1 for test waveforms and output load. 

Note 2: Vcc = 4.5V to 5.5V, Cl = 50 pF (15 pF for A = B). Rl = 5000 (2800 for A = B). 
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Dynamic Parameter Measurement Information 


Logic Mode Test Table 

Function Inputs: SI = S2 = M = 4.5V, SO = S3 = OV 


Parameter 

Input 

Under 

Test 

other Input 

Same Bit 

Other Data Inputs 

Output 

Under 

Test 

Output 

Apply 

Apply 

Apply 

Apply 

Waveform 



4.5V 

GND 

4.5V 

GND 



tpLH 

A- 

R- 

None 

None 

Remaining 


Out-of-Phase 

tpHL 



A and B, Cn 

■H 

tpLH 

■1 

A: 

None 

None 

Remaining 

F: 

Out-of-Phase 

tpHL 


A and B, Cn 

” 1 


SUM Mode Test Table 

Function Inputs: SO = S3 = 4.5V, SI = S2 = M = OV 


Parameter 

Input 

Under 

Test 

other Input 

Same Bit 

other Data Inputs 

Output 

Under 

Test 

Output 

Apply 

Apply 

Apply 

Apply 

Waveform 



4.5V 

GND 

4.5V 

GND 



tpLH 


Bi 

None 

Remaining 



In-Phase 

fpHL 



A and B 


■H 

tpLH 

Bi 

■■■ 

None 

Remaining 

n 

■n 

In-Phase 

tpHL 


A and B 



fpLH 


m 

None 

None 

Remaining 

p 

In-Phase 

tpHL 

mm 

A and B, Cn 


tpLH 

m 


None 

None 

Remaining 

p 

In-Phase 

tpHL 


A and B, Cn 


tpLH 


None 

B 

Remaining 

Remaining 

G 

In-Phase 

tpHL 

mm 

B 

A, Cn 


tpLH 

Bi 

None 


Remaining 

Remaining 

G 

In-Phase 

tpHL 


B 

A. Cn 


tpLH 

CL 

None 

None 


All 

Any F 

In-Phase 

tpHL 



B 

or Cn + 4 

tpLH 

A: 

None 

B 

Remaining 

Remaining 

Cn + 4 

Out-of-Phase 

tpHL 


6 

A, Cn 

tpLH 

Rj 

None 


Remaining 

Remaining 

Cn + 4 

Out-of-Phase 

tpHL 



B 

A,Cn 



































































































Dynamic Parameter Measurement Information (Continued) 


DIFF Mode Test Table 


Function Inputs: SI = S2 = 4.5V, SO = S3 = M = OV 


Parameter 

Input 

Under 

Test 

Other Input 

Same Bit 

other Data Inputs 

Output 

Under 

Test 

Output 

Waveform 

Apply 

4.5V 

Apply 

GND 

Apply 

4.5V 

Apply 

GND 

tpLH 


None 

Bi 

Remaining 

A 

Remaining 

B.Cn 

Fi 

In-Phase 

tpHL 

tpLH 

B 


None 

Remaining 

A 

Remaining 

B.Cn 

H 

Out-of-Phase 

tpHL 

tpLH 

B 

None 

Bi 

None 

Remaining 

A and B, Cn 

P 

In-Phase 

tpHL 

tpLH 

Bi 

B 

None 

None 

Remaining 

A and B, Cn 

P 

Out-of-Phase 

tpHL 

tpLH 

B 

Bi 

None 

None 

Remaining 

A and B, Cn 

G 

In-Phase 

tpHL 

tpLH 

B 

None 

B 

None 

Remaining 

A and B, Cn 

G 

Out-of-Phase 

tpHL 

tpLH 

Ai 

None 

B 

Remaining 

A 

Remaining 

B.Cn 


In-Phase 

tpHL 

tPLH 

Bj 

B 

None 

Remaining 

A 

Remaining 

B.Cn 

B 

Out-of-Phase 

tPHL 

tPLH 

Cn 

None 

None 

All 

A and B 

None 

Cn + 4 
or any F 

In-Phase 

tpHL 

tpLH 

B 

Bi 

None 

None 

Remaining 

A. B, Cn 

Cn + 4 

Out-of-Phase 

tpHL 

tpLH 

Bi 

None 


None 

Remaining 

A, B, Cn 

Cn + 4 

In-Phase 

tpHL 
































































































General Description (Continued) 


(2) (1) (23) (22) (21) (20) (19) (18) 


> 

o 

CP 

o 

A1 B1 A2 B2 

A3 

B3 

Cn 





AS181Bor S181 

A 

= B 

M 




FO FI 

F2 F3 Cn+4 

Y 

X 


(9) (10) (11) (13) (16) (17) (15) 


(3) (4) (1) (2) (14)(15) (5) (6) 


YO XO Y1 XI V2 X2 Y3 X3 


'n 

AS182 


Cn-)-x 

Cn-Fy 

Cn-fz 

~T~ 

(12) 

(11) 

y 

(9) 


S3 S2 SI so 


L 

L 

L 

H 

L 

L 

H 

L 

L 

L 

H 

H 

L 

H 

L 

L 

L 

H 

L 

H 

L 

H 

H 

L 

L 

H 

H 

H 

H 

L 

L 

L 

H 

L 

L 

H 

H 

L 

H 

L 

H 

L 

H 

H 

H 

H 

L 

L 

H 

H 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 


M = H 
Logic 
Functions 


F = A 
F = A + B 
F = AB 


F = AB 
F = B 
F = A e B 
F = AB 
F = A + B 


F = A © B 
F = B 
F = AB 
F = 1 
F = A + B 
F = A + B 
F = A 


Active High Data 


M = L; Arithmetic Operations 


Cn = H (no carry) 


F = A 
F = A + B 
F = A + B 

F = Minus 1 (2’s CompI) 
F = A Plus AB 
F = (A + B) Plus AB 
F = A Minus B Minus 1 
F = AB Minus 1 
F = A Plus AB 
F = A Plus B 
F = (A + B) Plus AB 
F = AB Minus 1 
F = A Plus A* 

F = (A + B) Plus A 
F = (A + B) Plus A 
F = A Minus 1 


F = A Plus 1 
F = (A + B) Plus 1 
F = (A + B) Plus 1 
F = Zero 

F = A Plus AB Plus 1 
F = (A + B) Plus AB Plus 1 
F = A Minus B 
F = AB 

F = A Plus AB Plus 1 
F = A Plus B Plus 1 
F= (A + B)PlusAB Plus1 
F = AB 

F = A Plus A Plus 1 
F = (A + B) Plus A Plus 1 
F = (A + B) Plus A Plus 1 
F = A 



Pin Number 


Active-High Data (Table I) 
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General Description (Continued) 


(7) 

( 8 ) 


(2) (1) 

A A 

(23) (22) (21) (20) 

A A A A 

(19) (18) 

A A, 

AO BO 

A1 B1 A2 B2 

A3 B3 

Cr 

181 OR S181 

CD 

II 

< 


OR AS181B 

M 



FO FI 

F2 F3 Cn+4 

G P 


■( 14 ) 


(9) (10) (11) (13) (16) 


(3) 


(17)1(15) 


(4) (1) (2) (14) (IS) (5) (6) 


(13) 


n u u n 


GO PO 

G1 PI G2 P2 

G3 P3 



P 

Cn 

AS182 




G 

Cn+x 

Cn+y 

Cn-Fx 

(12) 

1 

(11) 

1 

(9) 


(7) 


•( 10 ) 


FIGURE 2 


TL/F/6295-3 


TABLE II 


Selection 

Active Low Data 

M = H 

Logic 

Functions 

M = L; Arithmetic Operations 

S3 

S2 

S1 

SO 


Cn = H (with carry) 

L 

L 

L 

L 

F = A 

F = A Minus 1 

F = A 

L 

L 

L 

H 

F = AB 

F = AB Minus 1 

F = AB 

L 

L 

H 

L 

F = A + B 

F = AB Minus 1 

F = AB 

L 

L 

H 

H 

F = 1 

F = Minus 1 (2’s CompI) 

F = Zero 

L 

H 

L 

L 


F = A Plus (A + B) 

F = A Plus (A + B) Plus 1 

L 

H 

L 

H 


F = AB Plus (A + B) 

F = AB Plus (A + B) Plus 1 

L 

H 

H 

L 


F = A Minus B Minus 1 

F = A Minus B 

L 

H 

H 

H 

F = A + B 

F = A + B 

F = (A + B) Plus 1 

H 

L 

L 

L 

F = AB 

F = A Plus (A + B) 

F = A Plus (A + B) Plus 1 

H 

L 

L 

H 

F = A ® B 

F = A Plus B 

F = A Plus B Plus 1 

H 

L 

H 

L 

F = B 

F = AB Plus (A + B) 

F = AB Plus (A + B) Plus 1 

H 

L 

H 

H 

F = A + B 

F = A + B 

F = (A + B) Plus 1 

H 

H 

L 

L 

F = 0 

F = A Plus A* 

F = A Plus A Plus 1 

H 

H 

L 

H 

F = AB 

F = AB Plus A 

F = AB Plus A Plus 1 

H 

H 

H 

L 

F = AB 

F = AB Plus A 

F = AB Plus A Plus 1 

H 

H 

H 

H 

F = A 

F = A 

F = A Plus 1 


•Each bit is shifted to the next more significant position. 


Input 

Cn 

Output 

Cn + 4 

Active-Low Data 
(Figure 2) 

H 

H 


H 

L 

A < B 

L 

H 

A> B 

L 

L 

A ^ B 


Pin Number 

2 

1 

IQ 

^3! 

El 


o 

o 

9 

■0 

D 

o 

7 

16 

o 

17 

Active-Low Data (Table II) 

Kil 

m 

o 

n 

1^ 



m 




El 

El 

Cn + 4 

p 

G 





















General Description (Continued) 

If high speed is not important, a ripple-carry input (Cn) and a 
ripple-carry output (Cn + 4) are available. However, the rip- 
ple-carry delay has also been minimized so that arithmetic 
manipulations for small word lengths can be performed 
without external circuitry. 

These circuits will accommodate active-high or active-low 
data, if the pin designations are interpreted as shown below. 
Subtraction is accomplished by 1’s complement addition, 
where the 1 ’s complement of the subtrahend is generated 
internally. The resultant output is A — B — 1 , which requires 
an end-around or forced carry to provide A— B. 

The AS181B can also be utilized as a comparator. The A = 
B output is internally decoded from the function outputs (FO, 
FI, F2, F3) so that when two words of equal magnitude are 
applied at the A and B inputs, it will assume a high level to 
indicate equality (A = B). The ALU should be in the subtract 
mode with Cp = H when performing this comparison. The 
A = B output is open-collector so that it can be wire-AND 
connected to give a comparison for more than four bits. The 
carry output (Cn + 4) can also be used to supply 


relative magnitude information. Again, the ALU should be 
placed in the subtract mode by placing the function select 
inputs S3, S2, S1, SO at L, H, H, L, respectively. 

These circuits have been designed to not only incorporate 
all of the designer’s requirements for arithmetic operations, 
but also to provide 16 possible functions of two Boolean 
variables without the use of external circuitry. These logic 
functions are selected by use of the four function-select in- 
puts (SO, SI, S2, S3) with the mode-control input (M) at a 
high level to disable the internal carry. The 16 logic func- 
tions are detailed in Tables I and II and include exclusive- 
OR, NAND, AND, NOR, and OR functions. 

ALU SIGNAL DESIGNATIONS 

The TTL SI 81 and AS181B can be used with the signal 
designations of either Figure 1 or Figure 2. 

The logic functions and arithmetic operations obtained with 
signal designations as in Figure 1 are given in Table I; those 
obtained with the signal designations of Figure 2 are given 
in Table II. 


TABLE III 


Number 

of 

Bits 

Typical Addition 
Times Using 
AS181B& AS882 

Package Count 

Carry Method 
Between 
ALU’s 

Arithmetic/ 
Logic Units 

Look Ahead 
Carry Generators 

1 to 4 

5 ns 

1 

0 

None 

5 to 8 

10 ns 

2 

0 

Ripple 

9 to 16 

14 ns 

3 or 4 

1 

Full Look-Ahead 

17 to 64 

101 ns 

5 to 16 

2 to 5 

Full Look-Ahead 
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National 

Semiconductor 

Corporation 


DM74AS182 Look-Ahead Carry Generators 


General Description 

These circuits are high-speed, look-ahead carry generators, 
capable of anticipating a carry across four binary adders or 
groups of adders. They are cascadable to perform full look- 
ahead across n-bit adders. Carry, generate-carry, and prop- 
agate-carry functions are provided as shown in the pin des- 
ignation table. 

When used in conjunction with the AS181B arithmetic logic 
unit, these generators provide high-speed carry look-ahead 
capability for any word length. Each AS182 generates the 
look-ahead (anticipated carry) across a group of four ALUs 
and, in addition, other carry look-ahead circuits may be em- 
ployed to anticipate carry across sections of four look- 
ahead packages up to n-bits. The method of cascading cir- 
cuits to perform multi-level look-ahead is illustrated under 
typical application data. 

Carry input and output of the ALUs are in their true form, 
and the carry propagate (P) and carry generate (G) are in 
negated form; therefore, the carry functions (inputs, outputs, 
generate, and propagate) of the look-ahead generators are 
implemented in the compatible forms for direct connection 
to the ALU. Reinterpretations of carry functions, as ex- 
plained on the 181 data sheet are also applicable to and 


compatible with the look-ahead generator. Positive logic 

equations for the AS182 are: 

Cn + x “ GO-hPO Cp 

Cn + y = G1+P1 G0 + P1 PO Cn 

Cn + z = G2-I-P2G1+P2P1 GO-1- P2 PI PO Cn 
G = G3-l-P3»G2-t-P3«P2«G1-i-P3«P2»P1«G0 
P = P3 P2 PI PO 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Offers carry functions in a compatible form for direct 
connection to the ALU 

■ Cascadable to perform look-ahead across n-bit adders 

■ PNP inputs reduce input loading 

■ Improved AC performance over Schottky at reduced 
power consumption 


Connection Diagram 


Pin Designations 


Dual-ln-Line Package 

INPUTS OUTPUTS 

Vcc G 2 Cn Cn-fx Cn-fy G Cn-t-z 

lie |l 5 |l4 |l3 |l 2 |l 1 |l 0 U 



Designation 

Pin Nos. 

GO, G1,G2,G3 

3, 1, 14,5 

PO P1 PP P'^ 

4 2 15 6 

rVp r ly * IS? 


Cn 

13 

Cn-i-x> Cn-t-y. 
Cn-f-z 

12, 11,9 

G 

10 


Function 

Active Low 

Carry Generate Inputs 
Active Low 

Carry Propagate Inputs 


Carry Input 


Carry Outputs 


Active Low 

Carry Generate Output 


Active Low 

Carry Propagate Output 


J 1 |2 |3 |4 |5 |6 |7 |8 

Vcc 

16 

Supply Voltage 

G 1 PI GO PO G 3 P 3 P GND 

' , ' OUTPUT 

GND 

8 

Ground 

'NPUIS TL/F/6296-1 

Order Number DM74AS182N 

See NS Package Number N16A* 




‘Contact your local NSC representative about surface mount (M) package availability. 
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Absolute Maximum Ratings 

If Military/ Aerospace specified devices are required. Note: The “Absolute Maximum Ratings” are those values 

contact the Nationai Semiconductor Saies Office/ beyond which the safety of the device cannot be guaran- 

Distributors for avaiiability and specifications. teed. The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the “Electrical Characteristics" 

Input Voltaoe 5 5V guaranteed at the absolute maximum ratings. 

^ ^ ■ The “Recommended Operating Conditions" table will define 

Operating Free Air Temperature Range 0 C to -1- 70°C conditions for actual device operation. 

Storage T emperature Range - 65°C to + 1 50°C 

Recommended Operating Conditions 

Symbol 

Parameter 

Min 

Typ 

Max 

Units 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

V 

V|H 

High Level Input Voltage 

2 



V 

V|L 

Low Level Input Voltage 



0.8 

V 

■oh 

High Level Output Current 



-2 

mA 

■OL 

Low Level Output Current 



20 

mA 

Ta 

Free Air Operating Temperature Range 

0 


70 

°C 

Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 

Symbol 

Parameter 

Conditions 

Min 

Typ 

Max 

Units 

V|K 

Input Clamp Voltage 

Vcc = 4.5V. I| = -18 mA 



-1.2 

V 

VoH 

High Level Output Voltage 

Iqh "= ~2 mA 

< 

o 

o 

1 

ro 



V 

VoL 

Low Level Output Voltage 

Vcc ~ 4.5V, Iql “ 20 mA 


0.35 

0.5 

V 

l| 

Input Current at Max 

Input Voltage 

Vcc = 5.5V, V|H = 7V 

P3 



200 

fiA 

Cn.P2 



300 

PO, P1,G3 



400 

GO. G2 



700 

G1 



800 

l|H 

High Level 

Input Current 

Vcc = Max, V| = 2.7V 

Cn 



60 

juA 

P3 



40 

P2 



60 

PO, P1,G3 



80 

GO orG2 



140 

G1 



160 

l|L 

Low Level 

Input Current 

Vcc ~ Max, V| = 0.4V 

Cn 



-1.5 

mA 

P3 



-1 

P2 



-1.5 

PO, P1,G3 



-2 

G0orG2 



-3.5 

G1 



-4 

>0 

Output Drive Current 

Vcc = 5.5V, Vo = 2.25V 

-30 


-112 

mA 

Icc 

Supply Current 

Vcc = 5.5V 

Outputs High (1) 


16 

25 

mA 

Outputs Low (2) 


23 

36 

Note 1: IccH is measured with all outputs open, inputs P3 and G3 at 4.5V, and all other inputs grounded. 

Note 2: IccL is measured with all outputs open, inputs GO, G1, and G2 at 4.5V, and all other inputs grounded. 
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Symbol 

Parameter 

From 

(Input) 

To 

(Output) 

Conditions 

Min 

Max 

25X, 5V 
Max 

Units 

tpLH 

Propagation Delay Time, 
Low to High Level Output 

G0,G1, 
G2, G3, 
P0,P1, 

P2, orP3 

Cn+x, 

Cn + y, 

Of Cp + z 

Vcc = 4.5V to 5.5V, 
Cl = 50 pF, 

Rl = 50on 

3 

10.5 

9.5 

ns 

tpHL 

Propagation Delay Time, 
High to Low Level Output 

2 

6 

6 

ns 

tPLH 

Propagation Delay Time, 
Low to High Level Output 

GO, G1, 
G2,G3, 

PI , P2, 
orP3 

G 

3 

12 

11 

ns 

tpHL 

Propagation Delay Time, 
High to Low Level Output 

2 

8 

7.5 

ns 

tpLH 

Propagation Delay Time, 
Low to High Level Output 

P0,P1, 

P2, orP3 

P 

2 

7.5 

7 

ns 

tpHL 

Propagation Delay Time, 
High to Low Level Output 

2 

6 

5.5 

ns 

tPLH 

Propagation Delay Time, 
Low to High Level Output 


Cn + x, 
Cn+yi 

or Cn+2 

3 

10 

9 

ns 

tpHL 

Propagation Delay Time, 
High to Low Level Output 

3 

9.5 

9 

ns 


Switching Characteristics over recommended operating free air temperature range (Note 1 ) 


Note 1: See Section 1 for test waveforms and output load. 


Function Tables 


Inputs 

Output 

G3 

G2 

m 

EM 

m 

m 

El 

G 

L 

X 


n 

n 

n 

B 


X 

L 



H 


B 


X 

X 


H 

H 

B 

B 


X 

X 

X 

a 

H 

B 

B 

■■ 

All Other Combinations 

H 


Inputs 

Output 


P2 

PI 

PO 

P 

L 

L 

L 

L 

L 

H 

All Other Combinations 


Inputs 

Output 

G2 

El 

EM 

m 

El 

m 

m 

Cn + z 

L 

X 


B 

B 

B 

X 

MM 

X 

L 


B 

B 

B 

X 

Bl 

X 

X 


B 

B 

B 

X 

Bl 

X 

X 

X 

B 

B 

B 

H 

Bl 

All Other Combinations 

■B 


Inputs 

Output 

GO 

PO 


Cn + x 

■■ 

B 

X 


mM 

■■ 

H 


All Other Combinations 



H = High level, L = Low level, X = Irrelevant 

Any inputs not shown in a given table are irrelevant with respect to that 
output. 


Inputs 

Output 

G1 

GO 

PI 

PO 



L 

X 

MM 

n 

X 


X 

L 



X 


X 

X 

WM 

WM 

H 


All Other Combinations 

■■ 
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DM74AS182 


Logic Diagram 




TL/F/6296-2 


Typical Application 


64-Blt ALU, Full-Carry Look-Ahead in Three Levels 

’AS182, AS881 



A and B inputs and F outputs of AS181B are not shown. 


TL/F/6296-3 
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Nah’onal 

Semiconductor 

Corporation 


DM74AS230/DM74AS231 
TRI-STATE® Bus Drivers/Receivers 


General Description 

This family of Advanced Schottky TRI-STATE Bus circuits 
are designed to provide either bidirectional or unidirectional 
buffer interface in Memory, Microprocessor, and Communi- 
cation Systems. The output characteristics of the circuits 
have low impedance sufficient to drive terminated transmis- 
sion lines down to 133 ohms. The input characteristics of 
the circuits likewise have a high impedance so it will not 
significantly load the transmission line. The package con- 
tains eight TRI-STATE buffers organized with four buffers 
having a common TRI-STATE enable gate. The AS230 is 
organized as 4 bit buffers inverting and 4 bit buffers non 
inverting. The AS231 is organized as two 4 bit wide inverting 
buffers with separate complementary output control buffers. 


Features 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Improved switching performance over low power 
Schottky counterpart 

■ Functional and pin compatible with low power Schottky 
counterpart 

■ Switching response specified into 500fl and 50 pF 

■ Low level drive current 74AS = 48 mA 

■ Specified to interface with CMOS at Vqh = Vcc ~ 2V 



Inputs 

Outputs 

G 

A 

1Y 

2Y 

n 

L 

H 

L 

H 

L 

H 

H 

X 

Z 

Z 


H = High Logic Levei 
L = Low Logic Levei 
X = Either Low or High Logic Levei 
Z = High impedance (off) 


’Contact your iocai NSC representative about surface mount (M) package availability. 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Voltage Applied to Disabled Output 5.5V 

Operating Free Air Temperature Range 0°C to +70‘’C 

Storage T emperature Range - 65°C to + 1 50°C 

Recommended Operating Conditions 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

Iqh 

High Level Output Current 

Iql 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


Note: The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined h the “Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


DM74AS 230, 231 



Nom 

Max 

5 

5.5 




Eiectrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol 


V|K 


VOH 




Parameter 


Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current at Max 
Input Voltage 


High Level Input Current 


Low Level Input Current 


High Level TRI-STATE 
Output Current 


Low Level TRI-STATE 
Output Current 


Output Drive Current 


74AS230 
Supply Current 


74AS231 
Supply Current 


Conditions 

Vcc = 4.5V, l||v| 

= —18mA 

iOH = Max, Vcc 

= 4.5V 

Iqh ~ ~2 mA, Vcc ~ 4.5V to 5.5V 

Vcc = 4.5V, Iqi 

= Max 

Vcc = 5.5V, V,r 

j = 7V 

Vcc = 5.5V, V|^ 

= 2.7V 

Vcc = 5.5V 

Others 

V|N = 0.4V 

AS230 2A Inputs 

Vcc = 5.5V, Vo 

= 2.7V 

Vcc = 5.5V, Vo 

= 0.4V 

Vcc = 5.5V, VouT = 2.25V 

Vcc = 5.5V 

Outputs High 


Outputs Low 

TRI-STATE 

Vcc = 5.5V 

Outputs High 


Outputs Low 

TRI-STATE 
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SwitChinQ Ch3r3CtGriStlCS over recommended operating free air temperature range (Note 1) 

Symbol 

Parameter 

From 

(Input) 

To 

(Output) 

Conditions 

DM74AS230 

Units 

Min 

Max 

tpLH 

Propagation Delay Time 
Low-to-High Level Output 

1A 

1Y 

Vcc = 4.5V to 5.5V 

Rl_ = 500fl 

Cl = 50 pF 

2.5 

6.5 

ns 

tpHL 

Propagation Delay Time 
High-to-Low Level Output 

2 

5.7 

tpLH 

Propagation Delay Time 
Low-to-High Level Output 

2A 

2Y 

2.5 

6.2 

ns 

'PHL 

Propagation Delay Time 
High-to-Low Level Output 

2 

6.2 

tpZH 

Output Enable to High Level 

1G 

1Y 

2 

6.4 

ns 

tpZL 

Output Enable to Low Level 

2 

8.5 

fpHZ 

Output Disable from High Level 

2 

5 

tpLZ 

Output Disable from Low Level 

2 

9.5 

tpZH 

Output Enable to High Level 

2G 

2Y 

2 

g 

ns 

tpZL 

Output Enable to Low Level 

2 

7.5 

tpHZ 

Output Disable from High Level 

2 

6 

tpLZ 

Output Disable from Low Level 

2 

9 

SwitChinQ Char3Ct6riStiCS over recommended operating free air temperature range (Note 1) 

Symbol 

Parameter 

From 

(Input) 

To 

(Output) 

Conditions 

DM74AS231 

Units 

Min 

Max 

tpLH 

Propagation Delay Time 
Low-to-High Level Output 

■ 

0 

Vcc = 4.5V to 5.5V 

Rl — 5oon 

Cl = 50 pF 

2 

6.5 

ns 

tpHL 

Propagation Delay Time 
High-to-Low Level Output 

2 

5.7 

tpZH 

Output Enable to High Level 

G 

1 

2 

6.4 

ns 

tpZL 

Output Enable to Low Level 

2 

8.5 

tpHZ 

Output Disable from High Level 

2 

5 

tpLZ 

Output Disable from Low Level 

2 

9.5 

tpZH 

Output Enable to High Level 

G 

0 

3 

6 

ns 

tpZL 

Output Enable to Low Level 

3 

9 

tpHZ 

Output Disable from High Level 

3 

6 

tpLZ 

Output Disable from Low Level 

3 

7 

Note 1: See Section 1 for test waveforms and output load. 
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DM74AS240/DM74AS241/DM74AS242/DM74AS243/DM74AS244 




Nah'onal 

Semiconductor 

Corporation 


DM74AS240, 241, 242, 243, 244 
TRI-STATE® Bus Drivers/Receivers 


General Description 

This family of Advance Schottky TRI-STATE Bus circuits are 
designed to provide either bidirectional or unidirectional 
buffer interface in Memory, Microprocessor, and Communi- 
cation Systems. The output characteristics of the circuits 
have low impedance sufficient to drive terminated transmis- 
sion lines down to 133 ohms. The input characteristics of 
the circuits likewise have a high impedance so it will not 
significantly load the transmission line. The package con- 
tains eight TRI-STATE buffers organized with four buffers 
having a common TRI-STATE enable gate. The AS240, 241 
and 244 are eight wide in a 20 pin package, and may be 
used as a 4 wide bidirectional or eight wide unidirectional. 
The AS242 and 243 are organized four wide bidirectional in 
a 14 pin package. The buffer selection includes inverting 
and non-inverting, with enable or disable TRI-STATE con- 
trol. 


Features 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Improved switching performance with less power dissi- 
pation compared with Schottky counterpart 

■ Functional and pin compatible with 54/74LS and 
Schottky counterpart 

■ Switching response specified into 500 ohm and 50 pF 

■ Specified to interface with CMOS at Voh = Vcc ~ 2V 


Connection Diagrams 

Dual'In-Line Package 

Vcc 2G 1Y1 2A4 1Y2 2A3 1Y3 2A2 1Y4 2A1 

[20 |l9 |l8 |l7 |l6 |l5 |l4 |l3 |l2 111 


DuaMn-Llne Package 

Vcc 2G 1Y1 2A4 1Y2 2A3 1Y3 2A2 1Y4 2A1 

I 20 |l9 I 18 |l7 lie ll5 |l4 ll3 I 12 111 


1G 1A1 2Y4 1A2 2Y3 1A3 2Y2 1A4 2Y1 GNO 

TL/F/629f 

Order Number DM74AS240N 
See NS Package Number N20A* 


1G 1A1 2Y4 1A2 2Y3 1A3 2Y2 1A4 2Y1 GND 

TL/F/629e 

Order Number DM74AS241N 
See NS Package Number N20A* 


'Contact your local NSC representative about surface mount (M) package availability. 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for avaiiability and specifications. 

Suppiy Voitage, Vcc 7V 

input Voltage 7V 

Voltage Applied to Disabled Output 5.5V 

Operating Free Air Temperature Range 0°C to + /O^C 

Storage Temperature Range -65°Cto +150‘‘C 

Recommended Operating Conditions 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

■oh 

High Level Output Current 

lOL 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


Connection Diagrams (Continued) 

Dual-ln-Line Package 

Vcc GBA NC IB 28 3B 4B 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Dual-ln-Line Package 

Vcc NC 1B 2B 3B 4B 


GAB NC 1A 2A 3A 4A GNO 

TL/F/6298-3 

Order Number DM74AS242N 
See NS Package Number N14A* 


GAB NC 1A 2A 3A 4A GND 

TL/F/6298-4 

Order Number DM74AS243N 
See NS Package Number N14A* 


Dual-ln-Llne Package 

Vcc 2G 1Y1 2A4 1V2 2A3 1Y3 2A2 1Y4 2A1 


IBI 


1G 1A1 2Y4 1A2 2Y3 1A3 2Y2 1A4 2Y1 GND 

Order Number DM74AS244WM, N 
See NS Package Number M20B or N20A 


’Contact your local NSC representative about surface mount (M) package availability. 
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Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc 


5V, Ta = 25”C. 


Symbol 


V|K 


VoH 



Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current at Max 
Input Voltage 


Conditions 


Vcc = 4.5V, l|N = -18 mA 


Vcc = 4.5V, Iqh = — 3 mA 


Vcc — 4.5V, Iqh — Max 


Iqh = -2 mA, Vcc = 4.5V to 5.5V 


Vcc = 4.5V, Iql = Max 


Vcc = 5.5V V|N = 7V 

V|n = 5.5V ForAS242, 
243 (A or B) 




High Level Input Current Vcc = 5.5V, V|n = 2.7V 


Low Level Input Current Vcc = 5.5V, V|n = 0.4V 


AS242, 243 
(AorB) 


AS240, 241 
(G, G), 242, 

243 (Control 
Inputs), 

244 (G) 


AS241 (A), 

243 (A or B), 

244 (A) 








High Level TRI-STATE 
Output Current 


Low Level TRI-STATE 
Output Current 


Output Drive Current 


54/74AS240 
Supply Current 


54/74AS241 
Supply Current 


54/74AS242 
Supply Current 


54/74AS243 
Supply Current 


54/74AS244 
Supply Current 


Vcc = 5.5 V, V= 2.7 V 


Vcc = 5.5V, V = 0.4V 


Vcc = 5.5V, VouT = 2.25V 



AS240, 241 , 
244 


Vcc = 5.5V 


Vcc = 5.5V 


Vcc = 5.5V 


Vcc = 5.5V 


Vcc = 5.5V 


Outputs High 


Outputs Low 


TRI-STATE 


Outputs High 


Outputs Low 


TRI-STATE 


A Port Outputs High 


A Port Outputs Low 


TRI-STATE 


A Port Outputs High 


A Port Outputs Low 


TRI-STATE 


Outputs High 


Outputs Low 


TRI-STATE 
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’AS240 Switching Characteristics over recommended operating free air temperature range (Note 1) 


Symbol 

Parameter 

Conditions 

From 

(Input) 

To 

(Output) 

Min 

Max 

Units 

tPLH 

Propagation Delay Time 
Low-to-High Level Output 

Vcc = 4.5V to 5.5V 

Rl = R2 = 500n 

Cl = 50 pF 

A 

Y 

2 

6.5 

ns 

tPHL 

Propagation Delay Time 
High-to-Low Level Output 

A 

Y 

2 

5.7 

ns 

tpZL 

Output Enable to Low Level 

G 

Y 

2 

9 

ns 

tpZH 

Output Enable to High Level 

G 

Y 

2 

6.4 

ns 

tPLZ 

Output Disable from Low Level 

G 

Y 

2 

9.5 

ns 

tPHZ 

Output Disable from High Level 

G 

Y 

2 

5 

ns 


’AS241 Switching Characteristics over recommended operating free air temperature range (Note 1 ) 


Symbol 

Parameter 

Conditions 

From 

(Input) 

To 

(Output) 

Min 

Max 

Units 

tpLH 

Propagation Delay Time 
Low-to-High Level Output 

Vcc = 4.5V to 5.5V 

Rl = R2 = 500fl 

Cl = 50 pF 

A 

Y 

2 

6.2 

ns 

tPHL 

Propagation Delay Time 
High-to-Low Level Output 

A 

Y 

2 

6.2 

ns 

tpZL 

Output Enable to Low Level 

1G 

Y 

2 

7.5 

ns 

tPZH 

Output Enable to High Level 

1G 

Y 

2 

9 

ns 

tPLZ 

Output Disable from Low Level 

1G 

Y 

2 

9 

ns 

tPHZ 

Output Disable from High Level 

1G 

Y 

2 

6 

ns 

tpZL 

Output Enable to Low Level 

2G 

Y 

3 

8.5 

ns 

tpZH 

Output Enable to High Level 

2G 

Y 

3 

10.5 

ns 

tPLZ 

Output Disable from Low Level 

2G 

Y 

3 

12 

ns 

tPHZ 

Output Disable from High Level 

2G 

Y 

3 

7 

ns 


’AS242 Switching Characteristics over recommended operating free air temperature range (Note 1 ) 


Symbol 

Parameter 

Conditions 

From 

(Input) 

To 

(Output) 

Min 

Max 

Units 

tPLH 

Propagation Delay Time 
Low-to-High Level Output 

Vcc = 4.5V to 5.5V 

Rf = R2 = 500ft 

A or B 

B or A 

2 

6.5 

ns 

tPHL 

Propagation Delay Time 
High-to-Low Level Output 

Cl = 50 pF 

AorB 

B or A 

2 

5.7 

ns 

tpZL 

Output Enable to Low Level 


GBA 

A 

3 

8 

ns 

tpZH 

Output Enable to High Level 


GBA 

A 

3 

6 

ns 

tPLZ 

Output Disable from Low Level 


GBA 

A 

3 

10.5 

ns 

tPHZ 

Output Disable from High Level 


GBA 

A 

3 

6 

ns 

tpZL 

Output Enable to Low Level 


GAB 

B 

2 

MM 

ns 

tpZH 

Output Enable to High Level 


GAB 

B 

2 

5.5 

ns 

tPLZ 

Output Disable from Low Level 


GAB 

B 

2 

9.5 

ns 

tPHZ 

Output Disable from High Level 


GAB 

B 

2 

6.5 

ns 
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’AS243 Switching Characteristics over recommended operating free air temperature range (Note 1) 


Symbol 

Parameter 

Conditions 

tPLH 

Propagation Deiay Time 

Vcc = 4.5V to 5.5V 


Low-to-High Levei Output 

Rl = R 2 = 500ft 

tpHL 

Propagation Deiay Time 

Cl = 50 pF 


High-to-Low Level Output 


'PZL 

Output Enable to Low Level 


tpZH 

Output Enable to High Level 


<PLZ 

Output Disable from Low Level 


<PHZ 

Output Disable from High Level 


tpZL 

Output Enable to Low Level 


tpZH 

Output Enable to High Level 


tpLZ 

Output Disable from Low Level 


tpHZ 

Output Disable from High Level 


’AS244 Switching Characteristics overrecommenc 

Symbol 

Parameter 

Conditions 

tpLH 

Propagation Delay Time 

Vcc = 4.5V to 5.5V 


Low-to-High Level Output 

R-) = R 2 = 500ft 

tPHL 

Propagation Delay Time 

Cl = 50 pF 


High-to-Low Level Output 


tpZL 

Output Enable to Low Level 


tpZH 

Output Enable to High Level 


tpLZ 

Output Disable from Low Level 


tPHZ 

Output Disable from High Level 




To 

(Output) 



Min 

Max 

Units 

2 

6.2 

ns 

2 

6.2 

ns 

2 

IQII 

ns 

2 

9 

ns 

2 

9 

ns 

2 

6 

ns 
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Function Tables 


AS240 


Inputs 

Output 

G 

A 

Y 

n 

L 

H 

■■ 

H 

L 

H 

X 

Z 


AS241 


Inputs 

Outputs 

2G 

1G 

1A 

2A 

1Y 

2Y 

B 

L 

L 


L 


mM 

L 

H 


H 



H 

X 


Z 



X 

X 



L 

H 

X 

X 

H 


H 

L 

X 

X 

X 


Z 


AS244 


Inputs 

Output 

G 

A 

Y 

■■ 

L 

L 

■■ 

H 

H 

H 

X 

Z 


L = Low Logic Level 
H = High Logic Level 
X = Either Low or High Logic Level 
Z = High Impedance 


AS242, AS243 


INPUTS 

’AS242 

’AS243 

GAB 

GBA 


B 

Ato B 

Ato B 



B to A 

B to A 


■■ 

Isolation 

Isolation 

L 

H 

Latch A and B 
(A = B) 

Latch A and B 
(A= B) 
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DM74AS245 



Nah'onal 

Semiconductor 

Corporation 


DM74AS245 Octal TRI-STATE® Bus Transceivers 


General Description 

This advanced Schottky device contains 8 pairs of TRI- 
STATE logic elements configured as octal bus transceivers. 
These circuits are designed for use in memory, microproc- 
essor systems and in asynchronous bidirectional data bus- 
es. Two way communication between buses is controlled by 
the (DIR) input. Data transmits either from the A bus to the 
B bus or from the B bus to the A bus. Both_the driver and 
receiver outputs can be disabled via the (G) enable input 
which causes outputs to enter the high impedance mode so 
that the buses are effectively isolated. 


Features 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Non-inverting logic output 

■ TRI-STATE outputs independently controlled on A and 
B buses 

■ Low output impedance to drive terminated transmission 
lines to 133fl 

■ Switching response specified into 500fl/50 pF 

■ Specified to interface with CMOS at Vqh = Vcc ~ 2V 

■ PNP inputs reduce input loading 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 


Connection Diagram 

Dual-ln-Line Package 


Vcc G 1B 2B 3B 4B SB 6B 7B SB 



Order Number DM74AS245N 
See NS Package Number N20A* 


Function Table 


Control 

Inputs 

Operation 

G 

DIR 

L 

L 

B Data to A Bus 

L 

H 

A Data to B Bus 

H 

X 

Hi-Z 


'Contact your local NSC representative about surface mount (M) package availability. 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Saies Office/ 
Distributors for avaiiability and specifications. 

Supply Voltage, Vcc 7V 

Input Voltage 

Control Inputs 7V 

I/O Ports 5.5V 

Operating Free Air Temperature Range 0°C to 70°C 

Storage Temperature Range - 65°C to + 1 50°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

lOH 

High Level Output Current 

Iql 

Low Level Output Current 

Ta 

Free Air Operating Temperature 



Electrical Characteristics over recommended operating free air temperature range 


Symbol 


V|K 


VoH 



I Conditions 

Vcc = 4.5V. I|N = 

-18 mA 

Vcc = 4.5V, Iqh = 

= -3 mA 

Vcc = 4.5V. Iqh = 

= —15 mA 

•oh = “2 mA, Vc 

C = 4.5V to 5.5V 

Vcc ^ 4.5V, Iql = 

Max 

Vcc = 5.5V, V|N = 7V. 

(V|N = 5.5V for A or B Ports) 

Vcc = 5.5V, 

Control Inputs 

V|N = 2.7V 

A or B Ports 

Vcc = 5.5V, 

Control Inputs 

V|N = 0.4V 

A or B Ports 

Vcc = 5.5V. VouT 

= 2.25V 

Vcc = 5.5V 

Output High 


Output Low 

TRI-STATE 


Parameter 


Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output Voltage 


Input Current at Max 
Input Voltage 


High Level Input Current 


Low Level Input Current 


Output Drive Current 


Supply Current 


Switching Characteristics over recommended operating free air temperature range (Note 1) 


Conditions 


Vcc = 4.5V to 5.5V, 
Rl = R 2 ~ 5000, 
Cl = 50 pF 


Max 

Units 

-1.2 

V 



Symbol 

Parameter 

tpLH 

Propagation Delay Time 

High-to-Low Level Output 

tpHL 

Propagation Delay Time 

High-to-Low Level Output 

tpZL 

Output Enable Time to Low Level 

tpZH 

Output Enable Time to High Level 

tpLZ 

Output Disable Time from Low Level 

tpHZ 

Output Disable Time from High Level 


From 

To 

Min 

AorB 

B or A 

2 

A or B 

B or A 

2 

G 

A or B 

2 

G 

A or B 

2 

G 

A or B 

2 

G 

A orB 

2 
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DM74AS257/DM74AS258 


Nah'onal 
Semiconductor 
Corporation 

DM74AS257/DM74AS258 TRI-STATE® Quad 1 of 2 Line 
Data Selectors/Multiplexers 

General Description 

These data selectors/multiplexers contain inverters and 
drivers to supply full on-chip data selection to the four 
TRI-STATE outputs that can interface directly with data 
lines of bus-organized systems. A 4-bit word selected from 
one of two sources is routed to the four outputs. The AS257 
presents true data whereas the AS258 presents inverted 
data to minimize propagation delay time. 

This TRI-STATE output feature means that n-bit (paralleled) 
data selectors with up to 300 sources can be implemented 
for data buses. It also permits the use of standard TTL reg- 
isters for data retention throughout the system. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 


Connection Diagram 

Dual-In-Line Package 

OUTPUT inputs output INPUTS OUTPUT 
Vcc CONTROL 4Y 3A 'SB 3Y 



TL/F/6107-1 

Order Number DM74AS257N or DM74AS258N 
See NS Package Number N16A* 

Function Table 


Inputs 

Output Y 

Output 

Control 

Select 

A 

B 

AS257 


H 

X 

X 

n 



L 

L 

L 

D 



L 

L 

H 




L 

H 

X 

II 



L 

H 

X 

o 

H 

■■ 


H = High Level, L = Low Level, X = Don’t Care 
Z = High Impedance (off) 


•Contact your local NSC representative about surface mount (M) package availability. 


■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Functionally and pin for pin compatible with Schottky, 
low power Schottky, and advanced low power Schottky 
TTL counterpart 

■ Improved AC performance over Schottky, low power 
Schottky, and advanced low power Schottky counter- 
parts 

■ TRI-STATE buffer-type output drive bus lines directly 

■ Expand any data input point 

■ Multiplex dual data buses 

■ General four functions of two variables (one variable is 
common) 

■ Source programmable counters 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage, Vcc 7V 

Input Voltage 7V 

Voltage Applied to Disabled Output 5.5V 

Operating Free Air T emperature Range 0°C to + 70°C 

Storage Temperature Range -65°C to + 1 SO^C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Pai 

rameter 

Vcc 

Supply Voltac 

le 

ViH 

High Level ln| 

3ut Voltage 

V|L 

Low Level Inf 

)ut Voltage 

Iqh 

High Level Oi 

jtput Current 

Iql 

Low Level Ol 

itput Current 

Ta 

Free Air Oper 

ating Temperature 



Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta 

Symbol Parameter Conditions Min Typ 

V|K InputClamp Vcc = 4.5V, l| = -18 mA 




Input Clamp 
Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current @ 
Max Input Voltage 


High Level Input 
Current 


Low Level Input 
Current 


Output Drive 
Current 


Off-State Output 
Current, High 
Level Voltage 
Applied 


Off-State Output 
Current, Low Level 
Voltage Applied 


Vcc = 4.5V, Iqh = Max 


Iqh = -2 mA, Vcc = 4.5V to 5.5 V 
Vcc ~ 4.5V, Iql = Max 


Vcc = 5.5V, V|H = 7V A, B, G 


Vcc = 5.5V, V|H = 2.7V 


Vcc = 5.5V, V|L = 0.4V 


Vcc = 5.5V, Vo = 2.25V 


2.4 

Vcc - 2 



Vcc = 5.5V 
Vo = 2.7V 


Vcc = 5.5V 
Vo = 0.4V 


Vcc = 5.5V 
Outputs Open 




0.35 

0.5 

V 

A, B,G 



0.1 

mA 

Select 



0.2 


A, B,G 



20 


Select 



40 

juA 

Select 



-1 

mA 

All Others 



-0.5 



-30 


-112 

mA 




-50 

jaA 




-50 

/j,A 

Outputs High 


12.9 

19.7 

mA 



8.8 

13.5 

mA 

Outputs Low 


19 

30.6 

mA 



15.8 

24.6 

mA 

Outputs Disabled 


19.7 

31.9 

mA 



15.5 

25.2 

mA 
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’AS257 Switching Characteristics over recommended operating free air temperature range (Note 1) 


Symbol 

Parameter 

From 

To 

Conditions 

Min 

Max 

Units 

tpLH 

Propagation Delay Time, 

Low to High Level Output 

Data 

Any 

Y 

Vcc = 4.5V to 5.5V, 

Cl = 50 pF, 

1 

5.5 

ns 

tpHL 

Propagation Delay Time, 
High to Low Level Output 



Rl = 500n 

1 

6 

ns 

tpLH 

Propagation Delay Time, 

Low to High Level Output 

Select 

Any 

Y 


2 

11 

ns 

tpHL 

Propagation Delay Time, 
High to Low Level Output 




2 

10 

ns 

tpZH 

Output Enable Time to 

High Level 

Output 

Control 

Any 

Y 


2 

7.5 

ns 

tpZL 

Output Enable Time to 

Low Level 




2 

9.5 

ns 

tPHZ 

Output Disable Time, 
from High Level 

Output 

Control 

Any 

Y 


1.5 

6.5 

ns 

tpLZ 

Output Disable Time, 
from Low Level 




2 

7 

ns 


’AS258 Switching Characteristics over recommended operating free air temperature range (Note 1 ) 


Symbol 

Parameter 

From 

To 

Conditions 

Min 

Max 

Units 

tpLH 

Propagation Delay Time, 

Low to High Level Output 

Data 

Any 

Y 

Vcc = 4.5V to 5.5V, 

Cl = 50 pF, 

1 

5 

ns 

tPHL 

Propagation Delay Time, 
High to Low Level Output 



Rl = 500ft 

1 

4 

ns 

tpLH 

Propagation Delay Time, 

Low to High Level Output 

Select 

Any 

Y 


2 

9.5 

ns 

tpHL 

Propagation Delay Time, 
High to Low Level Output 




2 

10 

ns 

tpZH 

Output Enable Time to 

High Level 

Output 

Control 

Any 

Y 


2 

8 

ns 

tpZL 

Output Enable Time to 

Low Level 




2 

10 

ns 

tpHZ 

Output Disable Time, 
from High Level 

Output 

Control 

Any 

Y 


1.5 

6 

ns 

tpLZ 

Output Disable Time, 
from Low Level 




2 

6.5 

ns 


Note 1: See Section 1 for test waveforms and output load. 
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DM74AS264 




National 

Semiconductor 

Corporation 


DM74AS264 Look-Ahead Carry Generator 


General Description 

This circuit is a high speed, look-ahead carry generator ca- 
pabie of anticipating a carry across four counters, it is cas- 
cadabie to perform look-ahead across N-bit counters. Carry, 
generator-carry and propagate-carry output functions are 
provided as shoiwn in the connection diagram. 

This circuit can accommodate counters which have either 
low level carry pulse or high levei carry pulse outputs, and 
can provide high speed carry look-ahead capability for any 
word length. Each AS264 generates the look-ahead (antici- 
pated carry) across a group of four counters, and in addi- 
tion, other carry look-ahead circuits may be employed to 
anticipate a carry across sections of four look-ahead pack- 
ages up to N bits. This method of cascading circuits to 
perform multi-level look-ahead is illustrated under Typical 
Applications. 


Features 

■ Advanced oxide-isolated, ion implanted Schottky TTL 
process 

■ Switching specification at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture range and Vcc range 

■ PNP inputs reduce input loading 


Connection Diagram 


Dual-ln-Line Package 


1 

1 

16 

2 

15 

3 

14 

4 

13 

5 

12 

6 

11 

7 

10 

8 

9 


14^ — GZ HNPUTS 


Top View 

Order Number DM74AS264N 
See NS Package Number N16A* 


•Contact your local NSC representative about surface mount (M) package availability. 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availabiiity and specifications. 

Supply Voltage, Vcc 7V 

Input Voltage 7V 

Operating Free Air T emperature 0°C to 70‘‘C 

Storage T emperature Range - 65“C to + 1 50°C 


Note: r /]0 "Absolute Maximum Ratings" are those values 
beyond which the safety of the device can not be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

Min 

Typ 

Max 

Units 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

V 

V|H 

High Level Input Voltage 

2 



V 

V|L 

Low Level Input Voltage 



0.8 

V 

lOH 

High Level Output Current 



-2 

mA 

lOL 

Low Level Output Current 



20 

mA 

Ta 

Operating Free-Air Temperature 

0 


70 

°C 


Electrical Characteristics over recommended operating free-air temperature range (unless othenvise specified) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V|K 

Input Clamp Voltage 

Vcc = 4.5V, l| = -18 mA 



-1.2 

V 

Vqh 

High Level Output Voltage 

Vcc = 4.5V to 5.5V, loH = “2 mA 

< 

o 

o 

1 

ro 



V 

Vql 

Low Level Output Voltage 

Vcc = 4.5V, loL = 20 mA 


0.3 

0.5 

V 

l| 

Input Current 
@ Max Input 

Voltage 

Vcc = 5.5V, V| = 7V 

Cn 



500 

jaA 

GO, G2 



700 

G1 



800 

G3, PO, PI 



400 

P2 



300 

P3 



200 

l|H 

High Level 

Input Current 

Vcc = 5.5V, V| = 2.7V 

Cn 



100 

p.A 

GO, G2 



140 

G1 



160 

G3, PO, PI 



80 

P2 



60 

P3 



40 

l|L 

Low Level 

Input Current 

Vcc = 5.5V, V| = 0.4V 




-2.5 

mA 

GO. G2 



-3.5 

G1 



-4 

G3. PO, PI 



-2 

P3 



-1 

P2 



-1.5 

>0 

Output Drive Current 

Vcc = 5.5V, Vo = 2.25V 

-30 


-112 

mA 

ICCH 

Supply Current with Outputs High 

Vcc = 5.5V 


26 

38 

mA 

•CCL 

Supply Current with Outputs Low 

Vcc = 5.5V 


28 

43 

mA 


Note 1: All typicals are at Vcc = 5V and T/\ = 25'C. 
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Switching Characteristics over recommended supply and temperature range (Note 1) 


Symbol 

Parameter 

From 

(Input) 

To 

(Output) 

Conditions 

Min 

Max 

25°C 

5V Max 

Units 

<PLH 

Propagation Deiay Time, 
Low-to-High Level Output 

PorG 

Cn + x* 
Cn+y. 

Of Cn+z 

Cl = 50 pF 

Rl = 500fl 
Vcc = 4.5V 
to 5.5V 

2 

8 

7.5 

ns 

tpHL 

Propagation Delay Time, 
High-to-Low Level Output 

2 

7 

7 

ns 

tpLH 

Propagation Delay Time, 
Low-to-High Level Output 

PorG 

G 

3 

9.5 

9 

ns 

•PHL 

Propagation Deiay Time, 
High-to-Low Level Output 

3 

8.5 

8 

ns 

tpLH 

Propagation Delay Time, 
Low-to-High Level Output 

P 

P 

2 

7.5 

7 

ns 

<PHL 

Propagation Delay Time, 
High-to-Low Levei Output 

2 

6.5 

6 

ns 

tpLH 

Propagation Delay Time, 
Low-to-High Level Output 


Cn + x. 
Cn+y. 
orCn + z 

3 

9 

8.5 

ns 

tpHL 

Propagation Delay Time, 
High-to-Low Level Output 

2 

8 

7.5 

ns 


Note 1: See Section 1 for test waveforms and output load. 


Function Tables 

Logic Equations for the ’AS264 are: 


Active High Carry 

Active Low Carry 

Counters 

Counters 

X 

c 

O 

(Cn = L) 

'n + x ~ ^ 

Cn + x = PO 

'n + y = ^ ^ 

Cn + y = PO • PI 

In + z ~ GO • G1 • G2 

Cn + z = PO • P1 • P2 

G = G0«GT*G2«G3 

P = PO + PI -I- P2 -I- P3 

P = 0 

G = PI G3 G2 G1 -I- P2 G3 G2 G1 


+ P3 G3 


Inputs 

Output 

P3 

P2 

PI 

PO 


P 

L 

L 

L 

L 

L 

L 


All Other Combinations 


H 


Inputs 

Output 



m 


la 

la 

la 

la 

G 

L 

X 

X 

X 

X 

X 

X 

X 

n 

X 

L 

X 

X 

L 

X 

X 

X 


X 

X 

L 

X 

L 

L 

X 

X 


X 

X 

X 

L 

L 

L 

L 

X 


X 

X 

X 

X 

L 

L 

L 

L 




All Other Combinations 



H 


Inputs 

Output 

GO 

PO 

Cn 

Cn + x 

H 

H 

X 

H 

H 

X 

H 

H 


L 


Inputs 

Output 

G1 

GO 

P1 

PO 

Cn 

Cn + y 

H 

X 

H 

X 

X 


H 

H 

X 

H 

X 


H 

H 

X 

X 

H 



All Other Combinations 




Inputs 

Output 

G2 

G1 

GO 

P2 

PI 

PO 

Cn 

Cn + z 

H 

X 

X 

H 

X 

X 

X 

n 

H 

H 

X 

X 

H 

X 

X 

HI 

H 

H 

H 

X 

X 

H 

X 


H 

H 

H 

X 

X 

X 

H 

■■ 


All Other Combinations 


■Hi 
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Typical Applications 


Active High Carry Scheme 


COUNT 
ENABLE A 


COUNT 
ENABLE B 



COUT 


Active Low Carry Scheme 


CDOiff 

ENABLE A* 


CSDNT 

ENABLE b‘ 


Y AS169 


AS169 I LJt AS169 I UT 


RUO P RCO J— 

H H 

i -LJ 


AS264 


PO Cn4 


PI Cfl+y 


P2 Cn+2 


G3 l*3p|— j 


T AS169 



T AS169 



T AS169 



^ AS169 


P SCO 

n 


H 

P SCO 

■ 



P SCO 

n 

H 

P HCO 

■ 


H 






H 

1 



. 4 


1 






1 



|aS 264 go f 

0 Cr 


01 P 

1 Cn+y 

02 

P2 Cn 

+ z 

03 P 

^^COUT 


TL/F/6302-4 
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DM74AS280 9-Bit Parity Generator/Checker 


General Description 

These universal, 9-bit parity generators/checkers utilize ad- 
vanced Schottky high performance circuitry and feature 
odd/even outputs to facilitate operation of either odd or 
even parity applications. The word length capability is easily 
expanded by cascading. 

The AS280 can be used to upgrade the performance of 
most systems utilizing the '180 parity generator/checker. 
Although the AS280 is implemented without expander in- 
puts, the corresponding function is provided by the availabil- 
ity of an input at pin 4 and no internal connection at pin 3. 
This permits the AS280 to be substituted for the ’180 in 
existing designs to produce identical function even if 
’AS280s are mixed with existing ’180s. 


Features 

■ Generates either odd or even parity for nine data lines 

■ Inputs are buffered to lower the drive requirements 

■ Can be used to upgrade existing systems using MSI 
parity circuits 

■ Cascadable for N-bits 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 


Connection Diagram 

Dual-In-Line Package 
INPUTS 


/ ■■■■ ^ ■ ■! ^ 
Vcc F E D C a A 



TL/F/6303-1 

Order Number DM74AS280M 
or DM74AS280N 

See NS Package Number M14A or N14A 


Function Table 


Number of Inputs (A 
thru 1) that are High 

Outputs 

SEven 

SOdd 

0, 2, 4, 6, 8 

H 

L 

1,3, 5, 7,9 

L 

H 


L = Low State 
H = High State 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the Nationai Semiconductor Saies Office/ 
Distributors for availabiiity and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air 

Temperature Range 0“C to + 70°C 

Storage Temperature Range - 65°C to + 1 50°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 



Electrical Characteristics 

Over recommended free-air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol Parameter 

V|K Input Clamp Voltage 

VoH High Level Output 

Voltage 

Vql Low Level Output Voltage 

l| Input Current @ Max 

Input Voltage 

I|H High Level Input Current 

liL Low Level Input Current 

lo Output Drive Current 

Icc Supply Current 


Conditions 

Vcc = 4.5V, l| = -18 mA 

lOH = -2 mA, Vcc = 4.5V to 5.5V 

Vcc = 4.5V, Iql = Max 
Vcc = 5.5V, V|H = 7V 

Vcc = 5.5V, V|H = 2.7V 

Vcc = 5.5V, V|L = 0.4V 

Vcc = 5.5V, Vq = 2.25V 

Vcc = 5.5V 


Vcc - 2 
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Switching Characteristics over recommended operating free air temperature range (Note 1 ) 


Symbol 

Parameter 

Conditions 

From 

To 

Min 

Max 

Units 

tPLH 

Propagation Delay Time, 

Low to High Level Output 

Vcc = 4.5V to 5.5V, 

Cl = 50 pF, 

Rl = 500ft 

Data 

SEven 

3 

12 

ns 

tpHL 

Propagation Delay Time, 
High to Low Level Output 

3 

11 

ns 

tPLH 

Propagation Delay Time, 

Low to High Level Output 

Data 

SOdd 

3 

12 

ns 

tpHL 

Propagation Delay Time, 
High to Low Level Output 

3 

11.5 

ns 


Note 1: See section 1 for test waveforms and output load. 


Logic Diagram 



EVEN 


ODD 
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Typical Applications 

Three AS280s can be used to implement a 25-Iine parity Longer word lengths can 
generator/checker. AS280s. As shown in Figut 

As an alternative, the outputs of two or three parity genera- word lengths up to 81 bits, 
tors/checkers can be decoded with a 2-input (AS86) or 3-in- 
put (Si 35) exclusive-OR gate for 1 8 or 27-line parity appli- 
cations. 


Longer word lengths can be implemented by cascading 
AS280s. As shown in Figure 2, parity can be generated for 



H = EVEN 
L = ODD 


H = ODD 
L = EVEN 



H = EVEN 
L = ODD 


H = EVEN 
L = ODD 


TL/F/6303-3 

FIGURE 1. 25-Llne 
Parity/Generator Checker 


FIGURE 2. 81-Llne Parity/Generator Checker 
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DM74AS282 Look-Ahead Carry Generator 
with Selectable Carry Inputs 


General Description 

This circuit is a high-speed, look-ahead carry generator ca- 
pable of anticipating a carry across four binary adders or 
groups of adders. It is cascadable to perform full look-ahead 
across n-bit adders. Carry, generate-carry, and propagate- 
carry functions are provided. 

When used in conjunction with the ’AS881 arithmetic logic 
unit, this generator provides high-speed carry look-ahead 
capability for any word length. Each ’AS282 generates the 
look-ahead (anticipated carry) across a group of four ALUs 
and, in addition, other carry look-ahead circuits may be em- 
ployed to anticipate carry across sections of four look- 
ahead packages up to n bits. The method of cascading cir- 
cuits to perform multi-level look-ahead is illustrated under 
Typical Applications. 


The carry functions (inputs, outputs, generate and propa- 
gate) of the look-ahead generator are implemented in com- 
patible forms for direct connection to the ’AS881 ALU. The 
carry inputs are selectable in either active high or active low. 

Features 

■ Selectable input version of ’AS182 allows double preci- 
sion carry 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Switching specification at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ PNP inputs reduce input loading 


Connection Diagram 


Logic Equations 


DuaMn-Llne Package 



Top View 

Order Number DM74AS282N 
See NS Package Number N20A* 


TL/F/6304-1 


Cn + x ■“ GO -f PO Cn 
Cn + y = G1 •+ P1 GO -I- PI PO Cn 
Cn + z = G2 -I- P2G1 -I- P2 P1 GO + P2 PI PO Cn 
G = G3 4- P3 G2 -F P3 P2 G1 + P3 P2 PI GO 
P = P3 P2 F*! PO 


Pin Designations 


Designations 

Function 

G0,G1,G2,G3 

Carry Generate Inputs 

PO, PI , P2, P3 

Carry Propagate Inputs 

GnA> GnB 

Carry Inputs 

Cn' 

Selected Carry 

Cn-l-xi Cn-f yi Cn + z 

Carry Outputs 

G 

Carry Generate Outputs 

P 

Carry Propagate Outputs 

S0,S1 

Carry Select Inputs 

Vcc 

Supply Voltage 

GND 

Ground 


’Contact your local NSC representative about surface mount (M) package availability. 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage, Vcc 7V 

Input Voltage 7V 

Operating Free Air T emperature Range 0°C to + 70°C 

Storage Temperature Range -65°C to + 1 50°C 

Recommended Operating Conditions 


Note: The “Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

ViL 

Low Level Input Voltage 

lOH 

High Level Output Current 

lOL 

Low Level Output Current 

Ta 

Operating Free-Air Temperature 



Electrical Characteristics 

over recommended operating free-air temperature range (unless othenvise specified) 


Symbol 




Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current 
at Maximum 
Input Voltage 


High Level 
Input Current 


Conditions 


Vcc = 4.5V, l| = -18 mA 


Vcc = 4.5V to 5.5V. loH = -2 mA 


Vcc ~ 4.5V, Iql ~ 20 mA 


Vcc = 5.5V, V| = 7V Cni.Cn 2 
P3 
P2 


Vcc = 5.5V. V| = 2.7V 



Low Level 
Input Current 


Vcc = 5.5V, V| = 0.4V 


PO, P1,G3, SO, SI 


GO. G2 


G1 


Cfilt Cn2 


P3 


P2 


PO, P1,G3, SO, SI 


G0,G2 


G1 


Cnii Cn2 


P3 


P2 


PO, P1,G3, SO, SI 


G0,G2 


G1 
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Electrical Characteristics (Continued) 


over recommended operating free-air temperature range (unless otherwise specified) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

Iq (Note 2) 

Output Drive 

Current 

Vcc = 5.5V. Vo = 2.25V 

-30 


-112 

mA 

IccH 

Supply Current with 
Outputs High 

Vcc = 5.5V 


22 

35 

mA 

ICCL 

Supply Current with 
Outputs Low 

Vcc = 5.5V 


26 

49 

mA 


Note 1: All typical values are at Vcc = 5V, Ta = 2S”C. 


Note 2: The output conditions have been chosen to produce a current that closely approximates one-half of the true short-circuit current Iqs- 


Switching Characteristics over recommended supply and temperature range (Note 3) 


Symbol 

Parameter 

From 

(Input) 

To 

(Output) 

Conditions 

Min 

Max 

25°C 

5.0V Max 

Units 

tpLH 

Propagation Delay Time, 
Low-to-High Level Output 

PorG 

Cn -F X, 

Cn -F y. 
or 

Cn -F z 

Cl = 50 pF. 
Rl = 5000 
Vcc = 4.5V 
to 5.5V 

3 

11 

10 

ns 

tpHL 

Propagation Delay Time, 
High-to-Low Level Output 

2 

7 

6.5 

ns 

tpLH 

Propagation Delay Time, 
Low-to-High Level Output 

PorG 

G 

2 

11 

10 

ns 

tpHL 

Propagation Delay Time, 
High-to-Low Level Output 

2 

8 

7 

ns 

tpLH 

Propagation Delay Time, 
Low-to-High Level Output 

P 

P 

2 

8 

7 

ns 

tPHL 

Propagation Delay Time, 
High-to-Low Level Output 

2 

6 

5.5 

ns 

tpLH 

Propagation Delay Time, 
Low-to-High Level Output 

Cni 

Cn2. 

SI, SO 

Cn -F X. 

Cn -F y, 

or 

Cr -F z 

3 

14 

13 

ns 

tpHL 

Propagation Delay Time, 
High-to-Low Level Output 

3 

12 

11 

ns 

tpLH 

Propagation Deiay Time, 
Low-to-High Levei Output 

Cn1i Cn2i 

SI, SO 

Cn’ 

3 

12 

11 

ns 

tpHL 

Propagation Delay Time, 
High-to-Low Level Output 

3 

11 

10 

ns 


Note 3: See Section 1 for test waveforms and output load. 


Typical Application 


32-Bit Look-Ahead Carry with Double Precision Carry 



TL/F/6304-2 
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Logic Diagram 



TL/F/6304-3 
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Function Tables 


Function Table for G Output 


Inputs 

Output 

G 

G3 

G2 

m 



m 

O 

L 

X 

D 

X 

X 

wm 

D 

L 

D 

L 

D 

X 

L 

D 

X 

L 

X 

X 

L 

X 

L 

L 

X 

L 

X 

X 

X 

L 

L 

L 

L 

L 

All Other Combinations 

H 


Function Table for P Output 


Inputs 

Output 

P 

P3 

P2 

PI 

PO 

L 

L 

L 

L 

L 

All Other Combinations 

H 


Function Table for Cp' Output 


Inputs 

Output 

SI 

SO 

Cp' 

L 

L 

CnA 

L 

H 

CpA 

H 

L 

CnB 

H 

H 

CnB 


H = High Level, L = Low Level, X = Irrelevant 
Any inputs not shown In a given table are irrelevant 
with respect to that output. 


Function Table for Cn+ x Output 


Inputs 

Output 

GO 

PO 

On' 

Cp + x 

L 

X 

X 

H 

X 

L 

H 

H 

All Other Combinations 

L 


Function Table Cp+y Output 


Inputs 

Output 

Cp + y 

G1 

GO 

PI 

PO 

131 

L 

X 

X 

X 

X 

H 

X 

L 

L 

X 

X 

H 

X 

X 

L 

L 

H 

H 

All Other Combinations 

L 


Function Table for Cp+z Output 


Inputs 

Output 

G2 

El 

m 

m 

El 

1^ 


Cp-i-z 

L 

X 

D 

a 

D 

D 

D 

H 

X 

L 

X 

L 

D 

D 

D 

H 

X 

X 

L 

L 

L 

D 

a 

H 

X 

X 

D 

L 

L 

L 

H 

H 

All Other Combinations 

L 
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DM74AS286 9-Bit Parity Generator/Checker 
with Bus-Driver Parity I/O Port 


General Description 

These universal, 9-bit parity generators/checkers utilize ad- 
vanced Schottky high performance circuitry and feature 
odd/even outputs to facilitate operation of either odd or 
even parity applications. The word length capability is easily 
expanded by cascading. 

The ’AS286 can be used to upgrade the performance of 
most systems utilizing the ’AS180, ’AS280 parity generator/ 
checker. Although the ’AS286 is implemented without ex- 
pander inputs, the corres pondin g function is provided by the 
availability of an input pin XMIT. XMIT is a control line which 
makes parity error output active and parity an input port 
when “high”: when “low”, parity error output is inactive and 
parity becomes an output port. In addition, parity I/O control 
circuitry contains a feature to keep the I/O port in the 
TRI-STATE® during power up or down to prevent bus glitch- 
es. 


Features 

■ PNP inputs to reduce bus loading 

■ Generates either odd or even parity for nine data lines 

■ Inputs are buffered to lower the drive requirements 

■ Can be used to upgrade existing systems using MSI 
parity circuits 

■ Cascadable for n-bits 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ A parity I/O portable to drive bus 


Connection Diagram 


Dual-ln-Line Package 
F E D C B A 



G H XMIT I PARITY PARITY GND 
ERROR I/O 

Top View 

Order Number DM74AS286N 
See NS Package Number N14A* 


Function Tabie 


Number of Inputs 

Parity I/O 

XMIT 

Parity 

Mode of 

(A thru I) that are High 

Input 

Output 


Error 

Operation 

0, 2, 4, 6, 8 

N/A 

H 

L 

H 

Parity 

1,3,5, 7,9 

N/A 

L 

L 

H 

Generator 

0, 2, 4, 6, 8 

H 

N/A 

H 

H 

Parity 

0, 2, 4, 6, 8 

L 

N/A 

H 

L 

Checker 

1,3,5, 7,9 

H 

N/A 

H 

L 

Parity 

1,3,5, 7,9 

L 

N/A 

H 

H 

Checker 


L = Low Logic Level 
H = High Logic Level 
N/A = Not Applicable 


’Contact your local NSC representative about surface mount (M) package availability. 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the Nationai Semiconductor Saies Office/ 
Distributors for avaiiabiiity and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 0°C to + 70°C 
Storage T emperature Range - 65°C to + 1 50°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions ” table will define 
the conditions for actual device operation. 


Symbol 



Supply Voltage 


High Level Input Voltage 


Low Level Input Voltage 


High Level Output Current 


Low Level Output Current 


Operating Free-Air Temperature 


Parity I/O 


Parity Error 


Parity I/O 


Parity Error 



Electrical Characteristics 

over recommended free-air temperature range (Note 1). All typical values are measured at Vcc = 5V, T^ = 25° 


Symbol 



Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output Voltage 


Input Current at Max 
Input Voltage 


High Level Input Current 


Low Level Input Current 


Output Drive Current 


Supply Current 


Conditions 


Vcc 4.5V, l|N = —18 mA 


Iqh = Max, Vcc = 4.5V 


Vcc = 4.5V to 5.5V, loH = -2 mA 


Vcc = 4.5V, loL = Max 


Vcc = 5.5V, ViH = 7V 
(V| = 5.5V for Parity I/O) 


Vcc = 5.5V 
V|H = 2.7V (Note 1) 


Vcc = 5.5V, V|L = 0.4V (Note 1) 


Vcc = 5.5V, VoUT = 2.25V 


Vcc = 5.5V, Transmit Mode 
= Low 


Max Units 


Receive Mode 


XMIT = High 


Note 1: For I/O ports, the parameters I|h and I|l include the off-state current, Iqzh and Iqzl- 
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Switching Characteristics over recommended supply and temperature range (Note 1 ) 


Symbol 

Parameter 

From 

To 

Min 

Max 

Units 

tpLH 

Propagation Delay Time 
from Low to High Level Output 

Any Data 
Input 

Parity I/O 

3 

15 

ns 

tpHL 

Propagation Delay Time 
from High to Low Level Output 

Any Data 
Input 

Parity I/O 

3 

14 

ns 

tpLH 

Propagation Delay Time 
from Low to High Level Output 

Any Data 
Input 

Parity Error 

3 

16.5 

ns 

tPHL 

Propagation Delay Time 
from High to Low Level Output 

Any Data 
Input 

Parity Error 

3 

16.5 

ns 

tpLH 

Propagation Delay Time 
from Low to High Level Output 

Parity I/O 

Parity Error 

3 

9 

ns 

tpHL 

Propagation Delay Time 
from High to Low Level Output 

Parity I/O 

Parity Error 

3 

9 

ns 

tpZL 

Output Enable Time 
to Low Level 


Parity I/O 

3 

16 

ns 

tpLZ 

Output Disable Time 
from Low Level 


Parity I/O 

3 

10 

ns 

tpZH 

Output Disable Time 
from High Level 


Parity I/O 

3 

13 

ns 

tpHZ 

Output Enable Time 
to High Level 


Parity I/O 

3 

11.5 

ns 


Note 1: See Section 1 for test waveforms and output load. 
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Typical Applications 


Vcc 


DATA 

INPUTS 



PARITY 
• RESULT 
OUTPUT 


Number of 

Parity 

Inputs that 

Result 

are Logic “ 

1” 

Output 

0, 2, 4. 6, 8,10 

Even 

L 

1,3,5, 7,9 

Odd 

H 


SYSTEM 

DATA 

BUS 


■ TL/F/6305-2 

FIGURE 1. Dedicated 10-Bit Parity Sensing Configuration 
8 BIT DATA AND 1 BIT PARITY 



Direction 

Control 

(XMIT) 

I/O 

Direction 
(Parity I/O) 

Parity Check Result 
(Parity Error) 

Level 

Z Result 

H 

Input 

(Receive) 

H 

True 

L 

False 

L 

Output 

(Transmit) 

H 

N/A 


L = Low Logic Level 
H = High Logic Level 
N/A = Not Applicable 


Parity Select 

(Input 1) 

Level 

Format 

H 

Even 

L 

Odd 


FIGURE 2. Bus I/O Parity Implementation 
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Typical ApfHications (Continued) 



Note: Parity format in this configuration is "odd parity” 

FIGURE 3. 90-Blt Parity Generator/Checker Implementation 
Using Device Expansion Techniques 


TL/F/6305-4 
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DM74AS373 Octal D-Type Transparent Latches 
with TRI-STATE® Outputs 


General Description 

These 8-bit registers feature totem-pole TRI-STATE outputs 
designed specifically for driving highly-capacitive or relative- 
ly low-impedance loads. The high-impedance state and in- 
creased high-logic-level drive provide these registers with 
the capability of being connected directly to and driving the 
bus lines in a bus-organized system without need for inter- 
face or pull-up components. They are particularly attractive 
for implementing buffer registers, I/O ports, bidirectional 
bus drivers, and working registers. 

The eight latches of the AS373 are transparent D-type 
latches, meaning that while the enable (G) is high the Q 
outputs will follow the data (D) inputs. When the enable is 
taken low the output will be latched at the level of the data 
that was set up. 

A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines signifi- 
cantly. 


The output control does not affect the internal operation of 

the latches. That is, the old data can be retained or new 

data can be entered even while the outputs are off. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Functionally and pin for pin compatible with LS and 
ALS TTL counterparts 

■ Improved AC performance over LS and ALS TTL coun- 
terparts 

■ TRI-STATE buffer-type outputs drive bus lines directly 
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Absolute Maximum Ratings 

If Military/ Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Voltage Applied to Disabled Output 5.5V 

Operating Free Air Temperature Range 0°C to + 70°C 
Storage Temperature Range -65°C to + 1 50°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Min 

Norn 

Max 

Units 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

V 

V|H 

High Level Input Voltage 

2 



V 

V|L 

Low Level Input Voltage 



0.8 

V 

■oh 

High Level Output Current 



-15 

mA 

Iql 

Low Level Output Current 



48 

mA 

tw 

Width of Enable Pulse, High 

4.5 



ns 

tsu 

Data Setup Time 




ns 

tH 

Data Hold Time 

34- 



ns 

Ta 

Free Air Operating Temperature 

0 


70 

"C 


The ( 4- ) arrow indicates the negative edge of the enabie is used for reference. 


Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol 

Parameter 

Conditions 

Min 

Typ 

Max 

Units 

V|K 

Input Clamp Voltage 

Vcc ~ 4.5V, l| = —18 mA 


1 

-1.2 

V 

VOH 

High Level Output 

Voltage 

Vcc = 4.5V, loH = Max 

2.4 

3.2 


V 

lOH = -2 mA, Vcc = 4.5 V to 5.5V 

CM 

1 

o 

o 

> 



VoL 

Low Level Output 

Voltage 

Vcc = 4.5V, Iql = Max 


0.35 

0.5 

V 

l| 

Input Current at Max 

Input Voltage 

Vcc = 5.5V, V|H = 7V 



0.1 

mA 

l|H 

High Level Input Current 

Vcc = 5.5V, V|H = 2.7V 



20 

JU.A 

l|L 

Low Level Input Current 

Vcc = 5.5V, V|L = 0.4V 



-0.5 

mA 

lo 

Output Drive Current 

Vcc = 5.5V, Vo = 2.25V 

-30 


-112 

mA 

loZH 

Off-State Output Current 
with High Level Voltage 
Applied 

Vcc = 5.5V, Vo = 2.7V 


■ 

50 

fiA 

loZL 

Off-State Output Current 
with Low Level Voltage 
Applied 

Vcc = 5.5V, Vo = 0.4V 


■ 

-50 

fiA 

•cc 

Supply Current 

Vcc = 5.5V 

Outputs Open 

Outputs High 


55 

90 

mA 

Outputs Low 


55 

85 

Outputs Disabled 


65 

100 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 


^ c -r DM74AS373 

Conditions From To ' 


Vcc = 4.5V to 5.5V 
Rl = 500n 
Cl = 50 pF 


Symboi 

Parameter 

tpLH 

Propagation Delay Time 

Low to High Level Output 

tpHL 

Propagation Delay Time 

High to Low Level Output 

tpLH 

Propagation Delay Time 

Low to High Level Output 

tpHL 

Propagation Delay Time 

High to Low Level Output 

tpZH 

Output Enable Time 
to High Level Output 

tpZL 

Output Enable Time 
to Low Level Output 

tpHZ 

Output Disable Time 
from High Level Output 

tpLZ 

Output Disable Time 
from Low Level Output 
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DM74AS374 




National 

Semiconductor 

Corporation 


DM74AS374 Octal D-Type Edge-Triggered 
Flip-Flops with TRI-STATE® Outputs 


General Description 

These 8-bit registers feature totem-pole TRI-STATE outputs 
designed specifically for driving highly-capacitive or relative- 
ly low-impedance loads. The high-impedance state and in- 
creased high-logic-level drive provide these registers with 
the capability of being connected directly to and driving the 
bus lines in a bus-organized system without need for inter- 
face or pull-up components. They are particularly attractive 
for implementing buffer registers, I/O ports, bidirectional 
bus drivers, and working registers. 

The eight flip-flops of the AS374 are edge-triggered D-type 
flip-flops. On the positive transition of the clock, the Q out- 
puts will be set to the logic states that were set up at the D 
inputs. 

A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines signifi- 
cantly. 


The output control does not affect the internal operation of 

the flip-flops. That is, the old data can be retained or new 

data can be entered even while the outputs are off. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Functionally and pin-for-pin compatible with LS and 
ALS TTL counterparts 

■ Improved AC performance over LS and ALS TTL coun- 
terparts 

■ TRI-STATE buffer-type outputs drive bus lines directly 


Connection Diagram 


Dual-ln-Llne Package 


Vcc 80 8D 7D 70 60 6D 5D 50 CLOCK 



OUTPUT 1Q 
CONTROL 


ID 20 20 30 3D 40 


40 GND 


Order Number DM74AS374WM, N 
See NS Package Number M20B or N20A 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the Nationai Semiconductor Saies Office/ 
Distributors for avaiiabiiity and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Voltage Applied to Disabled Output 5.5V 

Operating Free Air Temperature Range 0°C to + 70°C 

Storage Temperature Range -65°C to + ISO^C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 



Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

VlL 

Low Level Input Voltage 

lOH 

High Level Output Current 

lOL 

Low Level Output Current 

fCLK 

Clock Frequency 

tw 

Width of Clock Pulse 

High 



Low 

tsu 

Data Setup Time 

tH 

Data Hold Time 

Ta 

Operating Free Air Temperature 


The ( t) arrow indicates the positive edge of the Clock is used for reference. 


Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol 

Parameter 

Conditions 

V|K 

Input Clamp Voltage 

Vcc = 4.5V, l| = -18 mA 

VqH 

High Level Output 

Vcc = 4.5V, loH = Max 


Voltage 

Iqh = ”2 mA, Vcc = 

4.5V to 5.5V 

VqL 

Low Level Output 

Voltage 

Vcc = 4.5V, Iql = Max 

li 

Input Current 
@ Max Input Voltage 

Vcc = 5-5V, V|H = 7V 

l|H 

High Level Input Current 

Vcc = 5.5V, V|H = 2.7V 

IlL 

Low Level Input Current 

Vcc = 5.5V, V|L = 0.4V 

>0 

Output Drive Current 

Vcc = 5.5V, Vo = 2.25V 

Iqzh 

Off-State Output Current, 
High Level Voltage 

Applied 

Vcc = 5.5V, Vo = 2.7V 

Iqzl 

Off-State Output Current, 
Low Level Voltage 

Applied 

Vcc = 5.5V, Vo = 0.4V 

Icc 

Supply Current 

Vcc = 5.5V 

Outputs High 



Outputs Open 

Outputs Low 




Outputs Disabled 
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Switching Characteristics over recommended operating free air temperature range (Note 1 ) 


Symbol 

Parameter 

Conditions 

From 

To 

Min 

Max 

Units 

fMAX 

Maximum Clock Frequency 

Vcc = 4.5V to 5.5V 

Rl = 50on 

Cl = 50 pF 



125 


MHz 

tpLH 

Propagation Delay Time 

Low to High Level Output 

Clock 

Any Q 

3 

8 

ns 

tPHL 

Propagation Delay Time 

High to Low Level Output 

Clock 

Any Q 

4 

g 

ns 

tpZH 

Output Enable Time 
to High Level Output 

Output 

Control 

Any Q 

2 

6 

ns 

tpZL 

Output Enable Time 
to Low Level Output 

Output 

Control 

Any Q 

3 

10 

ns 

tpHZ 

Output Disable Time 
from High Level Output 

Output 

Control 

Any Q 

2 

6 

ns 

tpLZ 

Output Disable Time 
from Low Level Output 

Output 

Control 

Any Q 

2 

6 

ns 


Note 1: See Section 1 for test waveforms and output load. 


Function Table 


Output 

Control 

Clock 

D 

Output 

Q 

L 

T 

H 

H 

L 

T 

L 

L 

L 

L 

X 

Qo 

H 

X 

X 

2 


L = Low State. H = High State, X = Don't Care 
t = Positive Edge Transition 
Z = High Impedance State 
Qq = Previous Condition of Q 
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DM74AS533 


National 
Semiconductor 
Corporation 

DM74AS533 Octal D-Type Transparent 
Latches with TRI-STATE® Outputs 

General Description 

These 8-bit registers feature totem-pole TRI-STATE outputs 
designed specifically for driving highly-capacitive or relative- 
ly low-impedance loads. The hIgh-impedance state and in- 
creased high-logic-level drive provide these registers with 
the capability of being connected directly to and driving the 
bus lines in a bus-organized system without need for inter- 
face or pull-up components. They are particularly attractive 
for implementing buffer registers, I/O ports, bidirectional 
bus drivers, and working registers. 

The eight inverting latches of the AS533 are transparent D- 
type latches, meaning that while the enable (G) is high the Q 
outputs will follow the complement of the data (D) inputs. 

When the enable is taken low the output will be latched at 
the complement of the level of the data that was set up. 

A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 


levels) or a high-impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines signifi- 
cantly. 

The output control does not affect the internal operation of 
the latches. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ TRI-STATE buffer-type outputs drive bus lines directly 



Connection Diagram 

Dual-ln-Llne Package 


_ _ _ _ 

Vcc 8Q 8D 70 7Q 60 60 50 50 G 



CONTROL 

TL/F/6311-1 

Order Number DM74AS533N 
See NS Package Number N20A'* 


•Contact your local NSC representative about surface mount (M) package availability. 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Voltage Applied to Disabled Output 5.5V 

Operating Free Air Temperature Range 0°C to + 70°C 

Storage T emperature Range - 65°C to + 1 50°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Min 

Nom 

Max 

Units 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

V 

V|H 

High Levei input Voltage 

2 



V 

V|L 

Low Level Input Voltage 



0.8 

V 

■oh 

High Level Output Current 



-15 

mA 

•OL 

Low Level Output Current 



48 

mA 

tw 

Width of Enable Pulse, High or Low 

2 



ns 

tsu 

Data Setup Time 

2t 



ns 

tH 

Data Hold Time 

3t 



ns 

Ta 

Free Air Operating Temperature 

0 


70 

°C 


The ( T ) arrow indicates the positive edge of the Ciock is used for reference. 


Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, = 25°C. 


Symbol 

Parameter 

Conditions 

Min 

Typ 

Max 

Units 

V|K 

Input Clamp Voltage 

Vcc = 4.5V, l| = -18 mA 



-1.2 

V 

Vqh 

High Level Output 

Voltage 

Vcc = 4.5V, loH = Max 

2.4 

3.2 


V 

Iqh = ~2 mA, Vcc — 4.5V to 5.5V 

C\J 

1 

o 

o 

> 



Vql 

Low Level Output 

Voltage 

Vcc ~ 4.5V, Iql — Max 


0.35 

0.5 

B 

l| 

Input Current 
@ Max Input Voltage 

Vcc = 5.5V, V|H = 7V 



0.1 

mA 

l|H 

High Level Input Current 

Vcc = 5.5V, V,H = 2.7V 



20 

|iA 

IlL 

Low Level Input Current 

Vcc = 5.5V, V|L = 0.4V 



-0.5 

mA 

Iq 

Output Drive Current 

Vcc = 5.5V, Vo = 2.25V 

-30 


-112 

mA 

■OZH 

Off-State Output Current, 
High Level Voltage 

Applied 

Vcc = 5.5V, Vo = 2.7V 


■ 

50 

jaA 

Iqzl 

Off-State Output Current, 
Low Level Voltage 

Applied 

Vcc = 5.5V, Vo = 0.4V 


■ 

-50 

jaA 

Icc 

Supply Current 

Vcc = 5.5V 

Outputs Open 

Outputs High 


62 

100 

mA 

Outputs Low 


64 

100 

Outputs Disabled 


71 

110 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 


Conditions 

Vcc = 4.5V to 5.5V 
R|_ = 500n 
Cl = 50 pF 


Note 1: See Section 1 tor test waveforms and output load. 

Logic Diagram 


OUTPUT 1 
CONTROL 




From 

To 

Data 

Any Q 

Data 

Any Q 

Enable 

Any Q 

Enable 

Any Q 

Output 

Control 

AnyQ 

Output 

Control 

Any Q 

Output 

Control 

Any Q 

Output 

Control 

Any Q 


Function Table 



L = Low State, H = High State, X = Don’t Care 
Z = High Impedance State 
Qo = Previous Condition of Q 
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National 

Semiconductor 

Corporation 


DM74AS534 Octal D-Type Edge-Triggered 
Flip-Flops with TRI-STATE® Outputs 


General Description 

These 8-bit registers feature totem-pole TRI-STATE outputs 
designed specifically for driving highly-capacitive or relative- 
ly low-impedance loads. The high-impedance state and in- 
creased high-logic-level drive provide these registers with 
the capability of being connected directly to and driving the 
bus lines in a bus-organized system without need for inter- 
face or pull-up components. They are particularly attractive 
for implementing buffer registers, I/O ports, bidirectional 
bus drivers, and working registers. 

The eight flip-flops of the AS534 are edge-triggered invert- 
ing l^type flip-flops. On the positive transition of the clock, 
the Q outputs will be set to the complement of the logic 
states that were set up at the D inputs. 

A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 


levels) or a high impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines signifi- 
cantly. 

The output control does not affect the internal operation of 
the flip-flops. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ TRI-STATE buffer-type outputs drive bus lines directly 


Connection Diagram 

Dual-ln-Llne Package 

Vcc 80 80 70 7Q 60 60 50 50 CLOCK 



OUTPUT IQ 10 20 ?Q 30 30 40 40 GNO 

CONTROL 

TL/F/6312-1 

Order Number DM74AS534N 
See NS Package Number N20A* 


’Contact your local NSC representative about surface mount (M) package availability. 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Voltage Applied to Disabled Output 5.5V 

Operating Free Air Temperature Range 0°C to + 70°C 

Storage Temperature Range -65°C to + 1 50°C 

Recommended Operating Conditions 


Note: 7776 "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

VlH 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

■oh 

High Level Output Current 

Iql 

Low Level Output Current 

^CLK 

Clock Frequency 

tw 

Width of Clock Pulse 

High 



Low 

tsu 

Data Setup Time 

tH 

Data Hold Time 

Ta 

Free Air Operating Temperature 



The ( t ) arrow indicates the positive edge of the Ciock is used for reference. 


Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol 


V|K 


Vqh 





Parameter 

Conditions 

Input Clamp Voltage 

Vcc = 4.5V, l| = -18 mA 

High Level Output 

Vcc = 4.5V, Iqh = Max 

Voltage 

Iqh = -2 mA, Vcc - 

4.5V to 5.5V 

Low Level Output 

Voltage 

Vcc ~ 4.5V, Iql — Max 

Input Current @ Max 

Input Voltage 

Vcc = 5.5V, V,H = 7V 

High Level Input Current 

Vcc = 5.5V, V|H = 2.7V 

Low Level Input Current 

Vcc = 5.5V, V|L = 0.4V 

Output Drive Current 

Vcc = 5.5V, Vq = 2.25V 

Off-State Output Current 
High Level Voltage 

Applied 

Vcc = 5.5V, Vq = 2.7V 

Off-State Output Current 
Low Level Voltage 

Applied 

Vcc = 5.5V, Vq = 0.4V 

Supply Current 

Vcc = 5.5V 

Outputs High 


Outputs Open 

Outputs Low 



Outputs Disabled 




77 

120 

84 

128 

84 

128 
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Switching Characteristics 

over recommended operating free air temperature range (Note 1). 


Symbol 

Parameter 

^MAX 


*PLH 

Propagation Delay Time 

Low to High Level Output 

tpHL 

Propagation Delay Time 

High to Low Level Output 

tpZH 

Output Enable Time 
to High Level Output 

tpZL 

Output Enable Time 
to Low Level Output 

tPHZ 

Output Disable Time 
from High Level Output 

tpLZ 

Output Disable Time 
from Low Level Output 


Conditions 


Vcc = 4.5V to 5.5V 

Rl = soon 

Cl = 50 pF 


Ali typical values are measured at Vcc = 5V, Ta = 25°C. 


Min Max Units 


Note 1: See Section 1 for test waveforms and output load. 

Logic Diagram 

OUTPUT CONTROL 



From 

To 



Clock 

Any Q 

Clock 

Any Q 

Output 

Control 

Any Q 

Output 

Control 

AnyO 

Output 

Control 

Any Q 

Output 

Control 

Any Q 



Function Table 


Output 

Control 

Clock 

D 

Output 

Q 

L 

T 

H 

L 

L 

T 

L 

H 

L 

L 

X 

Qo 

H 

X 

X 

z 


L = Low State, H = High State, X = Don’t Care 
t = Positive Edge Transition 
Z = High Impedance State 
Do = Previous Condition of Q 
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DM74AS573 


National 
Semiconductor 
Corporation 

DM74AS573 Octal D-Type Transparent 
Latches with TRI-STATE® Outputs 

General Description 

These 8-bit registers feature totem-pole TRI-STATE outputs 
designed specifically for driving highly-capacitive or relative- 
ly low-impedance loads. The high-impedance state and in- 
creased high-logic-level drive provide these registers with 
the capability of being connected directly to and driving the 
bus lines in a bus-organized system without need for inter- 
face or pull-up components. They are particularly attractive 
for implementing buffer registers, I/O ports, bidirectional 
bus drivers, and working registers. 

The eight latches of the AS573 are transparent D-type 
latches, meaning that while the enable (G) is high the Q 
outputs will follow the data (D) inputs. When the enable is 
taken low the output will be latched at the level of the data 
that was set up. 

A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high-impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines signifi- 
cantly. 


The output control does not affect the internal operation of 
the latches. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 

The pin-out is arranged to ease printed circuit board layout. 
All data inputs are on one side of the package while all the 
outputs are on the other side. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Functionally equivalent with S373 

■ Improved AC performance over S373 at approximately 
half the power 

■ TRI-STATE buffer-type outputs drive bus lines directly 

■ Bus structured pinout 



Connection Diagram 

Dual-In-Line Package 

Vcc IQ 2Q 3Q 4Q 50 6Q 7Q 8Q ENABLE 



OUTPUT ID 2D 3D 4D 5D 6D 7D 8D GND 

CONTROL 


TL/F/6313-1 

Order Number DM74AS573N 
See NS Package Number N20A* 


'Contact your local NSC representative about surface mount (M) package availability. 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the Nationai Semiconductor Saies Office/ 
Distributors for availabiiity and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Voltage Applied to Disabled Output 5.5V 

Operating Free Air T emperature Range 0°C to + 70°C 

Storage Temperature Range -65°Cto +150°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Min 

Norn 

Max 

Units 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

V 

V|H 

High Level Input Voltage 

2 



V 

V|L 

Low Level Input Voltage 



0.8 

V 

lOH 

High Level Output Current 



-15 

mA 

lOL 

Low Level Output Current ; 



48 

mA 

tw 

Width of Enable Pulse 

High 

4.5 



ns 



Low 

5.5 



tsu 

Data Setup Time 

2t 



ns 

tH 

Data Hold Time 

3 t 



ns 

Ta 

Free Air Operating Temperature 

0 


70 

“C 


The ( t ) arrow indicates the positive edge of the Ciock is used for reference. 


Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25'C. 


Symbol 

Parameter 

Conditions 

Min 

Typ 

Max 

Units 

V|K 

Input Clamp Voltage 

Vcc ~ 4.5V, l| = —18 mA 



-1.2 

V 

Vqh 

High Level Output 

Vcc = 4.5V, ViL = Max, Iqh = Max 

2.4 

3.3 


mm 


Voltage 

Vcc = 4.5V to 5.5V, loH = -2 mA 

CVJ 

1 

o 

o 

> 



mm 

Vql 

Low Level Output 

Voltage 

Vcc = 4.5V, V|H = 2V 

Iql = Max 


0.35 

0.5 

V 

ll 

Input Current 
@ Max Input Voltage 

Vcc = 5.5V. ViH = 7V 


■ 

0.1 

mA 

l|H 

High Level Input Current 

Vcc = 5.5V, V|H = 2.7V 



20 

ju,A 

l|L 

Low Level Input Current 

Vcc = 5.5V. V|L = 0.4V 



-0.5 

mA 

Iq 

Output Drive Current 

Vcc = 5.5V. Vo = 2.25V 

-30 


-112 

mA 

Iqzh 

Off-State Output Current, 
High Level Voltage 

Applied 

Vcc = 5.5V, V|H = 2V. 

Vo = 2.7V 


■ 

50 

jaA 

•OZL 

Off-State Output Current, 
Low Level Voltage 

Applied 

Vcc = 5.5V. ViH = 2V. 

Vo = 0.4V 


■ 

-50 

jxA 

Icc 

Supply Current 

Vcc = 5.5V j 

Outputs High 


56 

93 




Outputs Open 

1 

Outputs Low 


55 

90 

mA 



I 

Outputs Disabled 


65 

106 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 


Symbol 

Parameter 

Conditions 

From 

To 

Min 

Max 

Units 

<PLH 

Propagation Delay Time 

Low to High Level Output 

Vcc = 4.5V to 5.5V 

Rl = 500n 

Data 

AnyO 

3 

6 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Cl = 50 pF 

Data 

Any Q 

3 

6 

ns 

tpLH 

Propagation Delay Time 

Low to High Level Output 


Enable 

AnyO 

6 

11.5 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 


Enable 

AnyO 

4 

7.5 

ns 

tpZH 

Output Enable Time 
to High Level Output 


Output 

Control 

AnyO 

2 

6.5 

ns 

tpZL 

Output Enable Time 
to Low Level Output 


Output 

Control 

AnyO 

4 

9.5 

ns 

tpHZ 

Output Disable Time 
from High Level Output 


Output 

Control 

AnyO 

2 

6.5 

ns 

tpLZ 

Output Disable Time 
from Low Level Output 


Output 

Control 

AnyO 

2 

7 

ns 


Note 1: See Section 1 for test waveforms and output load. 


Function Tabie 


Output 

Enable 

Q 

Output 

Control 

G 


Q 


H 

H 

H 


H 

L 

L 


L 

X 

Qq 

I y 

X 

X 

Z 


L = Low State, H = High State, X = Don't Care 
Z = High Impedance State 
Qq = Previous Condition of Q 
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DM74AS574 




National 

Semiconductor 

Corporation 


DM74AS574 Octal D-Type Edge-Triggered 
Flip-Flops with TRI-STATE® Outputs 


General Description 

These 8-bit registers feature totem-pole TRI-STATE outputs 
designed specifically for driving highly-capacitive or relative- 
ly low-impedance loads. The high-impedance state and in- 
creased high-logic-level drive provide these registers with 
the capability of being connected directly to and driving the 
bus lines in a bus-organized system without need for inter- 
face or pull-up components. They are particularly attractive 
for implementing buffer registers, I/O ports, bidirectional 
bus drivers, and working registers. 

The eight flip-flops of the AS574 are edge-triggered D-type 
flip-flops. On the positive transition of the clock, the 0 out- 
puts will be set to the logic states that were set up at the D 
inputs. 

A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines signifi- 
cantly. 


The output control does not affect the internal operation of 
the flip-flops. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 

The pinout is arranged to ease printed circuit board layout. 
All data inputs are on one side of the package while all the 
outputs are on the other side. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Functionally equivalent with S374 

■ Improved AC performance over S374 at approximately 
half the power 

■ TRI-STATE buffer-type outputs drive bus lines directly 

■ Bus structured pinout 


Connection Diagram 


1 | 2 | 
OUTPUT 1D 
CONTROL 


Dual-ln-Line Package 


80 CLOCK 





10 

80 GND 


Order Number DM74AS574N 
See NS Package Number N20A* 


•Contact your local NSC representative about surface mount (M) package availability. 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Voltage Applied to Disabled Output 5.5V 

Operating Free Air Temperature Range 0°C to + 70°C 

Storage Temperature Range -65°Cto +150°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

VlL 

Low Level Input Voltage 

Iqh 

High Level Output Current 

Iql 

Low Level Output Current 

fCLK 

Clock Frequency 

tWcLK 

Width of Clock Pulse 

High 



Low 

tsu 

Data Setup Time 

tH 

Data Hold Time 

Ta 

Free Air Operating Temperature 



The ( t ) arrow indicates the positive edge of the clock is used for reference. 


Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, T^ = 25'’C. 


Symbol 


V|K 


VOH 





Parameter 

Conditions 

Input Clamp Voltage 

Vcc = 4.5V, l| = -18 mA 

High Level Output 

Voltage 

Vcc ~ 4.5V, V|L = V|L Max, 

Iqh = Max 


Iqh = ~2 mA, Vcc 

4.5V to 5.5V 

Low Level Output 

Voltage 

Vcc = 4.5V. V|H = 2V, 

Iql = Max 

Input Current @ Max 

Input Voltage 

Vcc = 5.5V, V|H = 7V 

High Level Input Current 

Vcc = 5.5V, V|H = 2.7V 

Low Level Input Current 

Vcc = 5.5V, V|L = 0.4V 

Output Drive Current 

Vcc = 5.5V, Vo = 2.25V 

Off-State Output Current, 
High Level Voltage 

Applied 

Vcc = 5.5V. V,H = 2V, 

Vo = 2.7V 

Off-State Output Current, 
Low Level Voltage 

Applied 

Vcc = 5.5V. V|H = 2V, 

Vo = 0.4V 

Supply Current 

Vcc = 5.5V 

Outputs High 


Outputs Open 

Outputs Low 



Outputs Disabled 




73 

116 

85 

134 

84 

134 
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DM74AS574 


Switching Characteristics over recommended operating free air temperature range (Note 1) 
Symbol Parameter Conditions 

fMAx Maximum Clock Frequency Vnr; = 4.5V to 5.5V 


Vcc = 4.5V to 5.! 
Rl = 500n 
Cl = 50 pF 


From 

To 



Clock 

Any Q 

Clock 

Any Q 

Output 

Control 

Any Q 

Output 

Control 

Any Q 

Output 

Control 

Any Q 

Output 

Control 

Any Q 


Logic Diagram 


Function Table 



L = Low State, H = High State, X = Don’t Care 
T = Positive Edge Transition 
Z = High Impedance State 
Qo = Previous Condition of Q 
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National 
Semiconductor 
Corporation 

DM74AS575 Octal D-Type Edge-Triggered 
Flip-Flops with Synchronous Clear 

General Description 

These 8-bit registers feature totem-pole TRI-STATE® out- 
puts designed specifically for driving highly-capacitive or rel- 
atively low-impedance loads. The high-impedance state and 
increased high-logic-level drive provide these registers with 
the capability of being connected directly to and driving the 
bus lines in a bus-organized system without need for inter- 
face or pull-up components. They are particularly attractive 
for implementing buffer registers, I/O ports, bidirectional 
bus drivers, and working registers. 

The eight flip-flops of the AS575 are edge-triggered D-type 
flip-flops. On the positive transition of the clock, the Q out- 
puts will be set to the logic states that were set up at the D 
inputs. 

A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines signifi- 
cantly. 


The output control does not affect the internal operation of 
the flip-flops. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 

The pinout is arranged to ease printed circuit board layout. 
All data inputs are on one side of the package, while all the 
outputs are on the other side. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ TRI-STATE buffer-type outputs drive bus lines directly 

■ Synchronous clear 

■ Bus structured pinout 



Connection Diagram 


''cc NC IQ 


2Q 


Dual-In-Line Package 

3Q 4Q 5Q 6Q 


7Q 


8Q CLOCK NC 



Order Number DM74AS575N 
See NS Package Number N20A* 


•Contact your local NSC representative about surface mount (M) package availability. 



3-127 


DM74AS575 







DM74AS575 


Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Voltage Applied to Disabled Output 5.5V 

Operating Free Air Temperature Range O'C to + 70°C 

Storage Temperature Range — 65°C to + 1 SO^C 

Recommended Operating Conditions 


Symbol 


Vcc 


V|H 


V|L 


lOH 


•OL 


fCLK 


tw 



Parameter 


Supply Voltage 


High Level Input Voltage 


Low Level Input Voltage 


High Level Output Current 


Low Level Output Current 


Clock Frequency 


Width of Clock Pulse 


Data Setup Time 


Data Hold Time 


Free Air Operating Temperature 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


High 


Low 


DATA 


CLR High or Low 


DATA 


CLR 


Norn 

Max 

5 

5.5 




The ( T ) arrow indicates the positive edge of the Clock is used for reference. 


Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol 


V|K 


VoH 





Parameter 

Conditions 

Input Clamp Voltage 

Vcc = 4.5V, 1| = -18 mA 

High Level Output 

Voltage 

Vcc = 4.5V, V|L = Max, 
lOH = Max 


Vcc — 4.5V to 5.5V, Iqh = — 2 mA 

Low Level Output 

Voltage 

Vcc = 4.5V, V,h = 2V, 

Iql = Max 

Input Current 
® Max Input Voltage 

Vcc = 5.5V, V|h = 7V 

High Level Input Current 

Vcc= 5.5V, V,H = 2.7V 

Low Level Input Current 

Vcc = 5-5V, V|L = 0.4V 

Output Drive Current 

Vcc = 5.5V, Vo = 2.25V 

Off-State Output Current, 
High Levei Voltage 

Applied 

Vcc = 5.5V, V|h = 2V, 

Vo = 2.7V 

Off-State Output Current, 
Low Level Voltage 

Applied 

Vcc = 5.5V, V|H = 2V, 

Vo = 0.4V 

Supply Current 

Vcc = 5.5V i 

Outputs High 


Outputs Open 

Outputs Low 



Outputs Disabled 



78 

126 

88 

142 

88 

142 
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Switching Characteristics over recommended operating free air temperature range (Note 1 ) 


Symbol 

Parameter 

Conditions 

From 

To 

Min 

Max 

Units 

fMAX 

Maximum Clock Frequency 

Vcc = 4.5V to 5.5V 

Rl = 5oon 

Cl = 50 pF 



80 


MHz 

tpLH 

Propagation Delay Time 

Low to High Level Output 

Clock 

Any Q 

3 

8 

ns 

tPHL 

Propagation Delay Time 

High to Low Level Output 

Clock 

Any Q 

4 

9.5 

ns 

tpZH 

Output Enable Time 
to High Level Output 

Output 

Control 

Any Q 

2 

6 

ns 

tPZL 

Output Enable Time 
to Low Level Output 

Output 

Control 

Any Q 

3 

10 

ns 

tPHZ 

Output Disable Time 
from High Level Output 

Output 

Control 

Any Q 

2 

6 

ns 

tpLZ 

Output Disable Time 
from Low Level Output 

Output 

Control 

Any Q 

2 

6 

ns 


Note 1; See Section 1 for test waveforms and output load. 


Logic Diagram 



TL/F/6315-2 


Function Table 


Output 

Control 

CLR Clock D 

Output 

Q 

L 

L T X 

L 

L 

H t H 

H 

L 

H t L 

L 

L 

H L X 

Qq 

H 

XXX 

Z 


L = Low State, H = High State, X = Don’t Care 
f = Positive Edge Transition 
Z = High Impedance State 
Qo = Previous Condition of Q 
NC = No Internal Connection 
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National 

Semiconductor 

Corporation 


DM74AS576 Octal D-Type Edge-Triggered 
Flip-Flops with Inverted Outputs 


General Description 

These 8-bit registers feature totem-pole TRI-STATE® out- 
puts designed specificaliy for driving highly-capacitive or rel- 
atively low-impedance loads. The high-impedance state and 
increased high-logic-level drive provide these registers with 
the capability of being connected directly to and driving the 
bus lines in a bus-organized system without need for inter- 
face or pull-up components. They are particularly attractive 
for implementing buffer registers, I/O ports, bidirectional 
bus drivers, and working registers. 

The eight flip-flops of the AS576 are edge-triggered invert- 
ing D-type flip-flops. On the positive transition of the clock, 
the Q outputs will be set to the complement of the logic 
states that were set up at the D inputs. 

A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high-impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines signifi- 
cantly. 


The output control does not affect the internal operation of 
the flip-flops. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 

The pinout is arranged to ease printed circuit board layout. 
All data inputs are on one side of the package whiie the 
outputs are on the other side. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over fuil tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ TRI-STATE buffer-type outputs drive bus lines directly 

■ Bus structured pinout 


Connection Diagram 


'^CC IQ 
20| 19| 


1 | 2 | 

OUTPUT 1D 
CONTROL 


Dual-ln-Llne Package 


EiEi3E 





Order Number DM74AS576N 
See NS Package Number N20A* 


'Contact your local NSC representative about surface mount (M) package availability. 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Voltage Applied to Disabled Output 5.5V 

Operating Free Air T emperature Range 0°C to + 70°C 

Storage Temperature Range -65°C to + 1 50°C 

Recommended Operating Conditions 


Symbol 


Vcc 


ViH 


V|L 


lOH 


lOL 


fCLOCK 


tw 



Parameter 


Supply Voltage 


High Level Input Voltage 


Low Level Input Voltage 


High Level Output Current 


Low Level Output Current 


Clock Frequency 


Width of Enable Pulse 


Data Setup Time 


Data Hold Time 


Free Air Operating Temperature 


Note: The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions” table will define 
the conditions for actual device operation. 



The ( t ) arrow indicates the positive edge of the clock is used for reference. 


Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25‘’C. 


Symbol 


V|K 


Vqh High Level Output Vcc = 4.5V, V|l = V|l Max, 2. 

Voltage Iqh = Max 

lOH = -2 mA, Vcc = 4.5V to 5.5V Vcc “ 2 



Parameter 

Conditions 

Input Clamp Voltage 

Vcc = 4.5 V, l| = -18 mA 

High Level Output 

Voltage 

Vcc ~ 4.5V, V|L = V|L Max, 

Iqh = Max 


Iqh = “2 mA, Vcc = 

4.5V to 5.5V 

Low Level Output 

Voltage 

Vcc = 4.5V, V,H = 2V 

Iql = Max 

Input Current @ Max. 

Input Voltage 

Vcc = 5.5V, V,h = 7V 

High Level Input Current 

Vcc = 5.5V, V,H = 2.7V 

Low Level Input Current 

Vcc = 5.5V, V|L = 0.4V 

Output Drive Current 

Vcc = 5.5V, Vo = 2.25V 

Off-State Output Current, 
High Level Voltage 

Applied 

Vcc = 5.5V, V|H = 2V 

Vo = 2.7V 

Off-State Output Current, 
Low Level Voltage 

Applied 

Vcc = 5.5V, V|H = 2V 

Vo = 0.4V 

Supply Current 

Vcc = 5.5V 

Outputs High 


Outputs Open 

Outputs Low 



Outputs Disabled 


77 

125 

84 

135 

84 

135 
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Symbol 

Parameter 

Conditions 

From 

To 

Min 

Max 

Units 

fWAX 

Maximum Clock Frequency 

Vcc = 4.5V to 5.5V 

Rl = 500fi 

Cl = 50 pF 



80 


MHz 

tPLH 

Propagation Deiay Time 

Low to High Level Output 

Clock 

Any Q 

3 

8 

ns 

tpHL 

Propagation Delay Time 

High to Low Level Output 

Clock 

Any Q 

4 

9 

ns 

tpZH 

Output Enable Time 
to High Level Output 

Output 

Control 

Any Q 

2 

6 

ns 

tpZL 

Output Enable Time 
to Low Level Output 

Output 

Control 

Any Q 

3 

10 

ns 

tpHZ 

Output Disable Time 
from High Level Output 

Output 

Control 

Any Q 

2 

6 

ns 

tpLZ 

Output Disable Time 
from Low Level Output 

Output 

Control 

Any Q 

2 

6 

ns 


Switching Characteristics over recommended operating free air temperature range (Note 1 ) 


Note 1; See Section 1 for test waveforms and output load. 

Logic Diagram 


Function Table 



Output 

Control 

Clock 

D 

Output 

Q 

L 

T 

H 

L 

L 

T 

L 

H 

L 

L 

X 

Qo 

H 

X 

X 

z 


L = Low State, H = High State, X = Don’t Care 
t = Positive Edge Transition 
Z = High Impedance State 
Qo = Previous Condition of Q 


3-132 





























National 
Semiconductor 
Corporation 

DM74AS577 Octal D-Type Edge-Triggered Flip-Flops 
with Inverted Outputs and Synchronous Preset 

General Description 

These 8-bit registers feature totem-pole TRI-STATE outputs 
designed specifically for driving highly-capacitive or relative- 
ly low-impedance loads. The hIgh-impedance state and in- 
creased high-logic-level drive provide these registers with 
the capability of being connected directly to and driving the 
bus lines in a bus-organized system without need for inter- 
face or pull-up components. They are particularly attractive 
for implementing buffer registers, I/O ports, bidirectional 
bus drivers, and working registers. 

The eight flip-flops of the AS577 are edge-triggered invert- 
ing D-type flip-flops. On the positive transition of the clock, 
the Q outputs will be set to th^e complement of the logic 
states that were set up at the D inputs. 

A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high-impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines signifi- 
cantly. 


The output control does not affect the internal operation of 
the flip-flops. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 

When thejCLR is held on during a positive transition of the 
clock the Q outputs of the flip-flops with go high. 

The pinout is arranged to ease printed circuit board layout. 
All data inputs are on one side of the package, while all the 
outputs are on the other side. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ TRI-STATE buffer-type outputs drive bus lines directly 

■ Synchronous preset 

■ Bus structured pinout 



Connection Diagram 


Dual-ln-Line Package 


vcc NC IQ 2Q QQ 4Q W CQ QQ CLOCK NC 

U I Z 3 1 Zl I col lof 111 wj III 11 1 III III 



I! 

9^! 



a 

rr 


CLK 

"T 

r 

’ 

1 

iwmm 


n 

m 

0 0 

0 iu 0 cT 

rX — TT 

0 

0 

— r 

CLK 

-r' — 

!■■■ 

a 


U 




L 


T] n n i| r| 6| 7| Tj 9] io] ii] ill 

Cll output 10 20 30 10 10 60 70 ID KC CNO 


TL/F/6317-1 

Order Number DM74AS577N 
See NS Package Number N24A* 


•Contact your local NSC representative about surface mount (M) package availability. 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the Nationai Semiconductor Sales Office/ 
Distributors for avaiiabiiity and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Voltage Applied to Disabled Output 5.5V 

Operating Free Air Temperature Range 0°C to + 70°C 
Storage Temperature Range -65°C to + 1 50°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Min 

Norn 

Max 

Units 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

V 

V|H 

High Level Input Voltage 

2 



V 

V|L 

Low Level Input Voltage 



0.8 

V 

lOH 

High Level Output Current 



-15 

mA 

lOL 

Low Level Output Current 



48 

mA 

^CLK 

Clock Frequency 

0 


80 

MHz 

twCLK 

Width of Clock Pulse 

High 

4 



ns 

Low 

6 



ns 

tsu 

Data Setup Time 

Data 

4r 



ns 

CLR 

6t 



ns 

tH 

Data Hold Time 

Data 

2t 



ns 

CLR 




ns 

Ta 

Free Air Operating T emperature 

0 


70 

'C 


The ( t ) arrow indicates the positive edge of the Ciock is used for reference. 


Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol 

Parameter 

Conditions 

Min 

Typ 

Max 

Units 

V|K 

Input Clamp Voltage 

Vcc = 4.5V. I, = -18 mA 



-1.2 

V 

Vqh 

High Level Output 

Voltage 

Vcc = 4.5V, V|L = Max, 
loH = Max 

2.4 

3.3 


V 

lOH = -2 mA, Vcc = 4.5V to 5.5V 

< 

o 

o 

1 

ro 



Vql 

Low Level Output 

Voltage 

Vcc = 4.5V. V,H = 2V. 

Iql = Max 


0.35 

0.5 

V 

ll 

Input Current at Max 

Input Voltage 

Vcc = 5.5V. V,H = 7V 



0.1 

mA 

l|H 

High Level Input Current 

Vcc = 5.5V, ViH = 2.7V 



20 

juA 

l|L 

Low Level Input Current 

Vcc = 5.5V, V|L = 0.4V 



-0.5 

mA 

lo 

Output Drive Current 

Vcc = 5.5V, Vo = 2.25V 

-30 


-112 

mA 

Iqzh 

Off-State Output Current, 
High Level Voltage 

Applied 

Vcc = 5.5V, V|H = 2V, 

Vo = 2.7V 


■ 

50 

ju,A 

Iqzl 

Off-State Output Current, 
Low Level Voltage 

Applied 

Vcc = 5.5V, V|H = 2V, 

Vo = 0.4V 


■ 

1 

-50 

/iA 

Icc 

Supply Current 

Vcc = 5.5V 

Outputs Open 

Outputs High 


78 

126 

mA 

Outputs Low 


76 

123 

Outputs Disabled 


88 

142 






























































































































Switching Characteristics over recommended operating free air temperature range (Note 1 ) 


Conditions 


Vcc = 4.5V to 5.5V 
Rl = 500fl 
Cl = 50 pF 


Symbol 

Parameter 

fMAX 

Maximum Clock Frequency 

tpLH 

Propagation Delay Time 

Low to High Level Output 

tpHL 

Propagation Delay Time 

High to Low Level Output 

tpZH 

Output Enable Time 
to High Level Output 

tpZL 

Output Enable Time 
to Low Level Output 

tpHZ 

Output Disable Time 
from High Level Output 

tpLZ 

Output Disable Time 
from Low Level Output 


Note 1 : See Section 1 for test waveforms and output load. 

Logic Diagram 



From 

To 



Clock 

Any Q 

Clock 

Any Q 

Output 

Control 

Any Q 

Output 

Control 

Any Q 

Output 

Control 

Any Q 

Output 

Control 

Any Q 



Function Table 

Output 
Control 





L = Low State, H = High State, X = Don’t Care 
t = Positive Edge Transition 


2 = High Impedance State 

Qo = Previous Condition of Q 

35 


’’ ig 


" 50 


” 55 


'6 75 


!0 


TL/F/6317-2 
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DM74AS580 




National 

Semiconductor 

Corporation 


DM74AS580 Octal D-Type Transparent Latches 
with TRI-STATE® Outputs 


General Description 

These 8-bit registers feature totem-pole TRI-STATE outputs 
designed specifically for driving highly-capacitive or relative- 
ly low-impedance loads. The high-impedance state and in- 
creased high-logic-level drive provide these registers with 
the capability of being connected directly to and driving the 
bus lines in a bus-organized system without need for inter- 
face or pull-up components. They are particularly attractive 
for implementing buffer registers, I/O ports, bidirectional 
bus drivers, and working registers. 

The eight inverting latches of the AS580 are transparent 
D-type latches, meaning that while the enable (G) is high 
the Q outputs will follow the complement of the data (D) 
inputs. When the enable is taken low the output will be 
latched at the complement of the level of the data that was 
set up. 

A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high-impedance state. In the high-impedance 


state the outputs neither load nor drive the bus lines signifi- 
cantly. 

The output control does not affect the internal operation of 
the latches. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 

The pinout is arranged to ease printed circuit board layout. 
All data inputs are on one side of the package while all the 
outputs are on the other side. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ TRI-STATE buffer-type outputs drive bus lines directly 

■ Bus structured pinout 


Connection Diagram 


Vcc 10 

20| 19| 


1 | 2 | 
OUTPUT 1D 
CONTROL 


Dual-ln-Llne Package 


80 ENABLE 


DO DO DO DG 



Order Number DM74AS580N 
See NS Package Number N20A* 


'Contact your local NSC representative about surface mount (M) package availability. 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Voltage Applied to Disabled Output 5.5V 

Operating Free Air Temperature Range 0°C to + 70°C 
Storage T emperature Range - 65°C to + 1 50°C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

Min 

Nom 

Max 

Units 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

V 

V|H 

High Level Input Voltage 

2 



V 

V|L 

Low Level Input Voltage 



0.8 

V 

lOH 

High Level Output Current 



-15 

mA 

Iql 

Low Level Output Current 



48 

mA 

tw 

Width of Enable Pulse, High or Low 

2 



ns 

tsu 

Data Setup Time 

2 



ns 

tH 

Data Hold Time 

3 



ns 

Ta 

Free Air Operating Temperature 

0 


70 

“C 


Eiectrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol 

Parameter 

Conditions 

Min 

Typ 

Max 

Units 

VlK 

Input Clamp Voltage 

Vcc = 4.5V. I| = -18 mA 



-1.2 

V 

VOH 

High Level Output 

Voltage 

Vcc = 4.5V. V|L = V|L Max, 

Iqh = Max 

2.4 

3.3 


V 



Iqh = ~2 mA, Vcc = 

4.5V to 5.5V 

CM 

1 

o 

o 

> 




VoL 

Low Level Output 

Voltage 

Vcc = 4.5V. V,H = 2V. 

Iql = Max 


0.35 

0.5 

V 

l| 

Input Current @ Max 

Input Voltage 

Vcc = 5.5V. V|H = 7V 


■ 

0.1 

mA 

l|H 

High Level Input Current 

Vcc = 5.5V, V|H = 2.7V 



20 

fiA 

l|L 

Low Level Input Current 

Vcc = 5.5V, V|L = 0.4V 



-0.5 

mA 

Iq 

Output Drive Current 

Vcc = 5.5V, Vo = 2.25V 

-30 


-112 

mA 

Iqzh 

Off-State Output Current, 
High Level Voltage 

Applied 

Vcc = 5.5V, V|H = 2V. 

Vo = 2.7V 


■ 

50 

jliA 

>OZL 

Off-State Output Current, 
Low Level Voltage 

Applied 

Vcc = 5.5V. V(H = 2V, 

Vo = 0.4V 


■ 

-50 

jliA 

Icc 

Supply Current 

Vcc = 5.5V 

Outputs High 


62 

100 




Outputs Open 

Outputs Low 


65 

106 

mA 




Outputs Disabled 


71 

115 
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DM74AS580 


Switching Characteristics 

over recommended operating free air temperature range (Note 1). 

Symbol Parameter Conditions 

tpLH Propagation Delay Time Vcc = 4.5V to 5.5V 

Low to High Level Output Rl = 500n 

♦i-itji Prnnanatinn Dolau Timo ^L 


Note 1: See Section 1 for test waveforms and output load. 

Logic Diagram 

OUTPUT 1 
CONTROL 


All typical values are measured at Vcc = 5V, Ta = 25°C. 


Min Max Units 


From 

To 

Data 

Any Q 

Data 

Any Q 

Enable 

Any Q 

Enable 

Any Q 

Output 

Control 

Any Q 

Output 

Control 

Any Q 

Output 

Control 

Any Q 

Output 

Control 

Any Q 


Function Table 


9 ns 


6.5 ns 


9.5 ns 


6.5 ns 



L = Low state, H = High State, X = Don’t Care 
Z = High Impedance State 
Qq = Previous Condition of Q 
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Nah'onal 

Semiconductor 

Corporation 


DM74AS620 Octal Bus Transceiver 


Generai Description 

This octal bus transceiver is designed for asynchronous 
two-way communication between data buses. The control 
function implementation allows for maximum flexibility in 
timing. 

This device allows data transmission from the A bus to the 
B bus or from the B bus to the A_bus, depending upon the 
logic levels at the enable inputs (GBA and GAB). 

The enable inputs can be used to disable the device so that 
the buses are effectively isolated. 

The dual-enable configuration gives the octal bus transceiv- 
ersjhe capability of storing data by simultaneous enabling 
of GBA and GAB. Each output reinforces its input in this 


transceiver configuration. Thus, when both control inputs 
are enabled and all other data sources to the two sets of 
bus lines are at high impedance, both sets of bus lines (16 
in all) will remain at their last states. 

Features 

■ Local bus-latch capability 

■ Choice of true or inverting logic 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 


Connection Diagram 


Dual-ln-Llne Package 


Logic Diagram 



J 20 

2 

19 

3 

18 

4 

17 

5 

16 

6 

15 

7 

14 

8 

13 

9 

12 

10 

11 


Top View 

Order Number DM74AS620N 
See NS Package Number N20A* 



TO OTHER SEVEN 
TRANSCEIVERS 


Function Table 


Enable Inputs 

GBA 

GAB 

L 

L 

H 

H 

H 

L 

L 

H 


Operation 

B Data to A Bus 
A Data to B Bus 
Isolation 

B Data to A Bus, 
A Data to B Bus 


•Contact your local NSC representative about surface mount (M) package availability. 


3-139 


DM74AS620 






DM74AS620 


Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage (I/O ports) 5.5V 

Input Voltage (all other inputs) 7V 

Operating Free Air Temperature Range 0°C to +70'’C 
Storage T emperature Range - 65°C to + 1 50°C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

lOH 

High Level Output Current 

lOL 

Low Level Output Current 

Ta 

Free Air Operating Temperature 



Electrical Characteristics over recommended operating free air temperature range (unless othenvise noted) 





Parameter 

Conditions 

Input Clamp Voltage 

Vcc = 4.5V. I| 

= —18 mA 

Output High Voltage 

Vcc = 4.5V to 5.5V, loH = “2 mA 


Vcc = 4.5V, Iqh = 


Vcc = 4.5V, Iqh = Max 

Output Low Voltage 

Vcc = 4.5V. Iql = Max 

Input Current at Max 

Vcc = 5.5V 

Control Inputs 

Input Voltage 

V| = 7V 



Vcc = 5.5V 

V| = 5.5V 

A or B Ports 

High Level 

Vcc = 5.5V 

Control Inputs 

Input Current 

V| = 2.7V 

A or B Ports (Note 3) 

Low Level 

Vcc = 5.5V 

Control Inputs 

Input Current 

V| = 0.4V 

A or B Ports (Note 3) 

Output Drive Current 

Vcc = 5.5V, Vo = 2.25V (Note 2) 

Supply Current 

Vcc = 5.5V 

Outputs High 

Outputs Low 

Outputs Disabled 



Note 1: All typical values are at Vcc = 5V, Ta = 25”C. 

Note 2: The output conditions have been chosen to produce a current that closely approximates one half of the true short circuit output current, Iqs- 
Note 3: For I/O ports, the parameters I|h and I|l Include the off-state output current. 
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AS620 Switching Characteristics over recommended free air temperature range (Note 1) 


Symbol 

Parameter 

Conditions 

From (Input) 

To (Output) 

Min 

Max 

Units 

X 

0. 

Propagation Delay Time 

Low to High Level Output 

Vcc = 4.5V to 5.5V 

Cl = 50 pF 

R1 = 500n 

R2 = 500n 

Ta = Min to Max 

Ato B 

1 

7 

ns 

tpHL 

Propagation Delay Time 

High to Low Level Output 

Ato B 

2 

6 

ns 

tpLH 

Propagation Delay Time 

Low to High Level Output 

Bto A 

1 

7 

ns 

tpHL 

Propagation Delay Time 

High to Low Level Output 

BtoA 

2 

6 

ns 

tpZH 

Output Enable Time 
to High Level Output 

GBA to A 

2 

8 

ns 

tpZL 

Output Enable Time 
to Low Level Output 

GBA to A 

2 

9 

ns 

tpHZ 

Output Disable Time 
from High Level Output 

GBA to A 

1 

6 

ns 

tpLZ 

Output Disable Time 
from Low Level Output 

GBA to A 

2 

12 

ns 

tpZH 

Output Enable Time 
to High Level Output 

GAB to B 

2 

8 

ns 

tpZL 

Output Enable Time 
to Low Level Output 

GAB to B 

2 

9 

ns 

<PHZ 

Output Disable Time 
from High Level Output 

GAB to B 

1 

6 

ns 

tpLZ 

Output DisableTime 
from Low Level Output 

GAB to B 

2 

13 

ns 


Note 1: See Section 1 for test waveforms and output load. 
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DM74AS640 




National 

Semiconductor 

Corporation 


DM74AS640 TRI-STATE® Octal Bus Transceiver 


General Description 

This advanced Schottky device contains 8 pairs of TRI- 
STATE logic elements configured as octal bus transceiver. 
This circuit is designed for use in memory, microprocessor 
systems and in asynchronous bidirectional data buses. This 
device transmits data from the A bus to the B bus, or vice 
versa, depending upon the logic level of the direction con- 
trol input (DIR). The enable input (G) can be used to disable 
the devices, effecting isolation of buses A and B. 

The TRI-STATE circuitry also contains a protection feature 
that prevents these transceivers from glitching the bus dur- 
ing power-up or power-down. 


Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Functionally and pin for pin compatible with Schottky, 
low power Schottky, and advanced low power Schottky 
TTL counterpart 

■ Improved AC performance over Schottky, low power 
Schottky, and advanced low power Schottky counter- 
parts 

■ TRI-STATE outputs independently controlled on A and 
B buses 

■ Low output impedance drive to drive terminated trans- 
mission lines to 1 330. 

■ Specified to interface with CMOS at Vqh = Vcc “ 2V 


Connection Diagram 

Dual-ln-Line Package 

ENABLE 

Vcc S B1 B2 B3 B4 B5 B6 B7 


Function Table 



DIR A1 A2 A3 A4 AS A6 A7 AS GND 

TL/F/6708-1 

Top View 

Order Number DM74AS640N 
See NS Package Number N20A* 


Control Inputs 

G 

DIR 

L 

L 

L 

H 

H 

X 


Logic Diagram 


Operation 

B Data to A Bus 
A Data to B Bus 
Isolation 



TO SEVEN OTHER TRANSCEIVERS 


‘Contact your local NSC representative about surface nnount (M) package availability. 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 

Control Inputs 7V 

I/O Ports 5.5V 

Operating Free Air Temperature Range 0°C to + 70°C 

Storage T emperature Range - 65°C to + 1 50‘’C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

Iqh 

High Level Output Current 

Iql 

Low Level Output Current 

Ta 

Free Air Operating Temperature 



Electrical Characteristics 

over recommended operating free air temperature range (unless otherwise noted) 


Vcc = Min, l| = - 18 mA 


Vcc = 4.5V to 5.5V, loH = -2 mA 


Vcc = 4.5V, Iqh = — 3 mA 


Vcc = 4.5V, Iqh = Max 


Vcc ~ Min, Iql ~ Max 


Vcc = Max, V| = 7V, 

(V| = 5.5V for A or B Ports) 


Vcc = Max Control Inputs 

V, = 2.7V (Note 2) a or B Ports 


Vcc = Max, Control Inputs 

V| — 0.4V (Note 2) a or B Ports 


Vcc = Max, Vo = 2.25V 


Vcc = Max 


Note 1: All typicals are at Vcc = 5.0V, Ta = 25'C. 

Note 2: For I/O ports, the parameters I|h and I|l include the off-state output current, Iqzh and Iqzl- 


Symbol 

Parameter 

V| 

Input Clamp Voltage 

VOH 

High Level Output Voltage 

VoL 

Low Level Output Voltage 

l| 

Input Current at Max 

Input Voltage 

l|H 

High Level Input Current 

l|L 

Low Level Input Current 

>0 

Output Drive Current 

ICCH 

Supply Current with Outputs High 

■CCL 

Supply Current with Outputs Low 

iccz 

Supply Current with Outputs 
in TRI-STATE 
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Switching Characteristics 

over recommended operating free air temperature range (unless othenvise noted) 


Symbol 

Parameter 

From 

(Input) 

To 

(Output) 

Vcc = Min to Max, 

Cl = 50 pF, Ri = Rj = soon 

Units 



Min 

Max 


tPLH 

Propagation Delay Time 

Low to High Level Output 

AorB 

B or A 

2 

7 

ns 

tPHL 

Propagation Delay Time 

High to Low Level Output 

AorB 

B or A 

2 

6 

ns 

tpZH 

Output Enable Time to 

High Level Output 

G 

Aor B 

2 

8 

ns 

tp2L 

Output Enable Time to 

Low Level Output 

G 

AorB 

2 

10 

ns 

tpHZ 

Output Disable Time from 
High Level Output 

G 

AorB 

2 

8 

ns 

tpLZ 

Output Disable Time from 
Low Level Output 

G 

AorB 

2 

13 

ns 
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Fjn National 

Semiconductor 

Corporation 


DM74AS645 TRI-STATE® Octal Bus Transceiver 


General Description 

This advanced Schottky device contains 8 pairs of TRI- 
STATE logic elements configured as an octal bus transceiv- 
er. This circuit is designed for use in memory, microproces- 
sor systems and in asynchronous bidirectional data buses. 
This device transmits data from the A bus to the B bus, or 
vice versa, depending upon the logic le^el of the direction 
control input (DIR). The enable input (G) can be used to 
disable the devices, effecting isolation of buses A and B. 
The TRI-STATE circuitry also contains a protection feature 
that prevents these transceivers from glitching the bus dur- 
ing power-up or power-down. 


Connection Diagram 


Dual-ln-Llne Package 

ENABLE 

Vcc S B1 B2 B3 B4 BS B6 B7 BB 


J 

2° 

19 • 

llB 

17 

16 

15 

14 

13 

12 111 


■■ 







■■■ 


1.1 

B 

E 

tl 

1 

■ 

! 

i 

1 

1 

DISABLE 8 

DISABLE A 

^^8 TRANSCEIVERS 


D 

p 

P 


— 

— 



n 

n 

2 

1= 

4 

5 

6 

7 

8 

9 10 


DIR A1 A2 A3 A4 AS A6 A7 AB GND 

TL/F/9311-1 


Top View 

Order Number DM74AS645N 
See NS Package Number N20A* 


Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Functionally and pin for pin compatible with Schottky, 
low power Schottky, and advanced low power Schottky 
TTL counterpart 

■ Improved AC performance over Schottky, low power 
Schottky, and advanced low power Schottky counter- 
parts 

■ TRI-STATE outputs independently controlled on A and 
B buses 

■ Low output impedance drive to drive terminated trans- 
mission lines to 133fl 

■ Specified to interface with CMOS at Vqh = Vcc “ 2V 


Function Table 



Control 

Inputs 

Operation 

G 

DIR 


L 

L 

B Data to A Bus 

L 

H 

A Data to B Bus 

H 

X 

Isolation 


Logic Diagram 


DM74AS645 



TL/F/9311-2 


‘Contact your local NSC representative about surface mount (M) package availability. 
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Absolute Maximum Ratings 

Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Min 

Typ 

Max 

Units 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

V 

V|H 

High Level Input Voltage 

2 



V 

V|L 

Low Level Input Voltage 



0.8 

V 

loH 

High Level Output Current 



-15 

mA 

lOL 

Low Level Output Current 



64 

mA 

Ta 

Free Air Operating Temperature 

0 


70 

°C 


If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 

Control Inputs 7V 

I/O Ports 5.5V 

Operating Free Air Temperature Range O’C to + 70°C 
Storage Temperature Range -65°C to + 150°C 

Recommended Operating Conditions 


DM74AS645 Electrical Characteristics 

over recommended operating free air temperature range (unless othenvise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min, l| = — 18 mA 



-1.2 

V 

Vqh 

High Level Output Voltage 

Vcc = 4.5V to 5.5V, loH = “2 mA 

CM 

1 

O 

o 

> 



V 

Vcc = 4.5V, Iqh = “3 mA 

2.4 



V 

Vcc “ 4.5V, Iqh = Max 

2.4 



V 

Vql 

Low Level Output Voltage 

Vcc “ Min, Iql “ Max 


0.35 

0.55 

V 

ll 

Input Current at Max 

Input Voltage 

Vcc = Max, V| = 7V, 

(V| = 5.5V for A or B Ports) 



0.1 

mA 

l|H 

High Level Input Current 

Vcc = Max 

V| = 2.7V (Note 2) 

Control Inputs 



20 

fi,A 

A or B Ports 



70 

l|L 

Low Level Input Current 

Vcc = Max, 

V| = 0.4V (Note 2) 

Control Inputs 



-0.5 

mA 

A or B Ports 



-0.75 

lo 

Output Drive Current 

Vcc = Max, Vo = 2.25V 

-50 


-150 

mA 

ICCH 

Supply Current with Outputs High 

Vcc = Max 


62 

97 

mA 

ICCL 

Supply Current with Outputs Low 


95 

149 

mA 

Icc 

Supply Current with Outputs 
in TRI-STATE 


79 

123 

mA 


Note 1: All typicals are at Vcc = 5 0V, Ta = 25”C. 

Note 2: For I/O ports, the parameters I|h and I|l include the off-state output current, Iqzh arid Iqzl- 
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Switching Characteristics over recommended operating free air temperature range (unless otherwise noted) 
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DM74AS646/DM74AS648 



National 

Semiconductor 

Corporation 


DM74AS646/DI\/I74AS648 Octal 


Bus Transceivers and Registers 


Generai Description 

These devices incorporate an octal bus transceiver and an 
octal D-type register configured to enable multiplexed trans- 
mission of data from bus'to bus or internal register to bus. 
These bus transceivers feature totem-pole TRI-STATE out- 
puts designed specifically for driving highly-capacitive or rel- 
atively low-impedance loads. The high-impedance third 
state and increased high-logic-level drive provide these de- 
vices with the capability of being connected directly to and 
driving the bus lines in a bus-organized system without need 
for interface or pull-up components. They are particularly 
attractive for implementing buffer registers, I/O ports, bidi- 
rectional bus drivers, and working registers. 

The registers in the AS646, 648 are edge-triggered D-type 
flip-flops. On the positive transition of the clock (CAB or 
CBA), the input bus data is stored. 

The SAB and SBA control pins are provided to select 
whether real-time data or stored data is transferred. A low 
input level selects real-time data, and a high level selects 
stored data. The select controls have a “make before 
break” configuration to eliminate a glitch which would nor- 
mally occur in a typical multiplexer during the transition be- 
tween stored and real-time data. 


The enable G and direction control pins provide four modes 
of operation: real-time data transfer from bus A to B, real- 
time data transfer from bus B to A, real-time bus A and/or B 
data transfer to internal storage, or internal store data trans- 
fer to bus A or B. 

When the enable G pin is low, the directio^i pin selects 
which bus receives data. When the enable G pin is high, 
both buses become disabled yet their input function is still 
enabled. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Functionally and pin-for-pin compatible with LS TTL 
counterpart 

■ TRI-STATE® buffer-type outputs drive bus lines directly 


Connection Diagram 

Vcc CBA SBA 
24 I 23 I 22 


Dual-ln-Line Package 
B1 B2 B3 B4 


B7 B8 

14 I 13 I 


I 


CONTROL 

LOGIC 


A 


8 TRANSCEIVERS 


K 


V 


CAB SAB 


I ^ 

DIR 


I" 

A8 


I" 

GND 


TL/F/6324-1 

Order Number DM74AS646NT or DM74AS648NT 
See NS Package Number N24C'' 


•Contact your local NSC representative about surface mount (M) package availability. 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 

Control Inputs 7V 

I/O Ports 5.5V 

Operating Free Air T emperature Range 0°C to + 70°C 

Storage Temperature Range - 65°C to + 1 50°C 


Note: The “Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

DM74AS646, 648 

Units 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

V 

V|H 

High Level Input Voltage 

2 



V 

V|L 

Low Level Input Voltage 



0.8 

V 

loH 

High Level Output Current 



-15 

mA 

•OL 

Low Level Output Current 



48 

mA 

fcLK 

Clock Frequency 

0 


90 

MHz 

tw 

Width of Clock Pulse 

High 

5 



ns 



Low 

6 



ns 

tsu 

Data Setup Time 

6t 



ns 

tH 

Data Hold Time 

oT 



ns 

Ta 

Free Air Operating Temperature 

0 


70 

“C 


The ( t ) arrow indicates the positive edge of the Clock Is used for reference. 


Electrical Characteristics 


over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25'C. 


Symbol 

Parameter 

Conditions 

Min 

Typ 

Max 

Units 

V|K 

Input Clamp Voltage 

Vcc = 4.5V, l| = -18 mA 



-1.2 

V 

VqH 

High Level Output 

Voltage 

Vcc = 4.5V 

V|L = Max 

V|H = Min 

•oh = Max 

2 



V 

•oh = -3 mA 

2.4 

3.2 


Vcc = 4.5V to 5.5V, loH = “2 mA 

Vcc -2 



Vql 

Low Level Output 

Voltage 

Vcc = 4.5V, V|L = Min 

V|H = 2V. loL = Max 


0.35 

0.5 

V 

m 

Input Current @ Max 

Input Voltage 

Vcc = 5.5V 

< 

II 

< 

Control Inputs 



0.1 

mA 

V| = 5.5V 

A or B Ports 



0.1 

l|H 

High Level Input Current 

Vcc = 5.5V, V|H = 2.7V 
(Note 1) 

Control Inputs 



20 

ju,A 

A or B Ports 



70 

l|L 

Low Level Input Current 

Vcc = 5.5V, V|L = 0.4V 
(Note 1) 

Control Inputs 



-0.5 

mA 

A or B Ports 



-0.75 

lo 

Output Drive Current 

Vcc = 5.5V, Vo = 2.25V 

-30 


-112 

mA 

•cc 

Supply Current 

Vcc = 5.5V 

’AS646 

Outputs High 


120 

195 

mA 

Outputs Low 


130 

211 

Outputs Disabled 


130 

211 

’AS648 

Outputs High 


110 

185 

Outputs Low 


120 

195 

Outputs Disabled 


120 

195 


Note 1: For I/O ports, the parameters I|h and I|l include the off-state current, Iqzh and Iqzl- 
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’AS646 Switching Characteristics over recommended operating free air temperature range (Note 1 ). 


Symbol 

Parameter 

Conditions 

From 

(Input) 

To 

(Output) 

DM74AS646 

Units 

Min 

Max 

<MAX 

Maximum Clock 

Frequency 

Vcc = 4.5V to 5.5V. 

Rl = Rg = 500ft 

Cl = 50 pF (Note 1) 



90 


MHz 

tpLH 

Propagation Delay Time 
Low to High Level Output 

CBA or 

CAB 

AorB 

2 

8.5 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

2 

9 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

AorB 

Bor A 

2 

9 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

1 

7 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

SBA or SAB 
(Note 2) 

AorB 

2 

11 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

2 

9 

ns 

tpZH 

Output Enable Time 
to High Level Output 

Enable 

G 

Aor B 

2 

9 

ns 

tpZL 

Output Enable Time 
to Low Level Output 

3 

14 

ns 

tpHZ 

Output Disable Time 
from High Level Output 

2 

9 

ns 

tpLZ 

Output Disable Time 
from Low Level Output 

2 

9 

ns 

tpZH 

Output Enable Time 
to High Level Output 

DIR 

AorB 

3 

16 

ns 

tpZL 

Output Enable Time 
to Low Levei Output 

3 

18 

ns 

fpHZ 

Output Disable Time 
from High Level Output 

2 

10 

ns 

tpLZ 

Output Disable Time 
from Low Level Output 

2 

10 

ns 


Note 1: See Section 1 for test waveforms and output load. 

Note 2: These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
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’AS648 Switching Characteristics over recommended operating free air temperature range (Note 1) 


Symbol 

Parameter 

^MAX 

Maximum Clock 

Frequency 

tpLH 

Propagation Delay Time 
Low to High Level Output 

*PHL 

Propagation Delay Time 
High to Low Level Output 

tpLH 

Propagation Delay Time 
Low to High Level Output 

tPHL 

Propagation Delay Time 
High to Low Level Output 

X 

—1 

CL 

Propagation Delay Time 
Low to High Level Output 

tPHL 

Propagation Delay Time 
High to Low Level Output 

tpZH 

Output Enable Time 
to High Level Output 

tpZL 

Output Enable Time 
to Low Level Output 

*PHZ 

Output Disable Time 
from High Level Output 

tPLZ 

Output Disable Time 
from Low Level Output 

tpZH 

Output Enable Time 
to High Level Output 

tpZL 

Output Enable Time 
to Low Level Output 

tPHZ 

Output Disable Time 
from High Level Output 

tpLZ 

Output Disable Time 
from Low Level Output 


To 

(Output) 


Vcc = 4.5V to 5.5V, 
Rl = R2 — 500tl 
Cl = 50 pF(Note1) 



SBAorSAB (Note 2) 


DM74AS648 

Min 

Max 

90 


2 

8.5 

2 

9 

2 

8 

1 

■ 

2 

11 

2 

9 

2 

9 

3 

15 

2 

9 

2 

9 

3 

16 

3 

18 

2 

10 

2 

10 


Note 1: See Section 1 for test waveforms and output load. 

Note 2: These parameters are measured with the Internal output state of the storage register opposite to that of the bus Input. 


Function Table 


Inputs 

Data I/O* 

Operation or Function 


CAB CBA 

SAB SBA 

A1 thru A8 

B1 thru B8 

’AS646 

’AS648 

H 

X 

X 

H or L H or L 

T T 

X X 

X X 

Input 

Input 

Isolation, Hold Storage 
Store A and B Data 

Isolation, Hold Storage 
Store A and B Data 

1 

H 

X X 

X HorL 

X L 

X H 

Output 

Input 

Real Time B Data to A Bus 
Stored B Data to A Bus 

Real B Data to A Bus 

Stored B Data to A Bus 

1 

H 

H 

X X 

HorL X 

L X 

H X 

Input 

Output 

Real Time A Data to B Bus 
Stored A Data to B Bus 

Real Time A Data to B Bus 
Stored A Data B Bus 

X 

X 

X 

X 

t X 

X T 

X X 

X X 

Input 

Unspecified* 

Unspecified* 

Input 

Store A, B Unspecified* 
Store B, A Unspecified* 

Store A, B Unspecified* 
Store B, A Unspecified* 


H — high level; L — low level; X — irrelevant; t — low-to-high level transition 

*The data output functions may be enabled or disabled by various signals at the S and DIR inputs. Data input functions are always enabled, i.e., data at the 
bus pins will be stored on every low-to-high transition on the clock inputs. 
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Nah'onal 
Semiconductor 
Corporation 

DM74AS651/DM74AS652 Octal 
Bus Transceiver and Register 

General Description 

These devices incorporate an octal transceiver and an octal 
D-type register configured to enabie transmission of data 
from bus to bus or internal register to bus. 

These bus transceivers feature totem-pole TRI-STATE® 
outputs designed specificaily for driving highly-capacitive or 
relatively low-impedance loads. The high-impedance state 
and increased high-logic-level drive provide these devices 
with the capabiiity of being connected directly to and driving 
the bus lines in a bus-organized system without need for 
interface or pull-up components. They are particularly at- 
tractive for implementing buffer registers, i/0 ports, bidirec- 
tional bus drivers, and working registers. 

The registers in the AS651, 652 are edge-triggered D-type 
flip-flops. On the positive transition of the clock (CAB or 
CBA), the input data is stored. 

The SAB and SBA control pins are provided to select 
whether real-time data or stored data is transferred. A low 
input level selects real-time data and a high ievel selects 
stored data. The select controls have a "make before 


break” configuration to eliminate a glitch which wouid nor- 
maliy occur in a typical multiplexer during the transition be- 
tween stored and reai-time data. 

The Enable (GAB and GBA) control pins provide four 
modes of operation; real-time data transfer from bus A to B, 
real-time data transfer from bus B to A, real-time bus A and/ 
or B data transfer to internal storage, or internal stored data 
transfer to bus A and/or B. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ TRI-STATE® buffer-type outputs drive bus lines directiy 



Connection Diagram 


Dual-ln-Line Package 


Vcc CBA SBA GBA B1 B2 B3 B4 B5 B6 B7 B8 

24 I 23 I 22 I 21 I 20 I 19 I 18 I 17 I 16 I 15 | 14 | 13 I 


Y 


CONTROL 

LOGIC 


A 
/_ \ 

V 


8 TRANSCEIVERS 


r M r 

CAB SAB GAB 


Order Number DM74AS651NT 
See NS Package Number N24C* 


GND 

TL/F/6325-1 


•Contact your local NSC representative about surface mount (M) package availability. 
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DM74AS651/DM74AS652 


Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 

Control Inputs 7V 

I/O Ports 5.5V 

Operating Free Air Temperature Range 0°C to + 70'’C 
Storage Temperature Range - 65°C to + 1 50°C 


Recommended Operating Conditions 



Note: The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


The ( t ) arrow indicates the positive edge of the Clock is used for reference. 


Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, T^ = 25°C. 


Symbol 



VoH 


Parameter 

Input Clamp Voltage 
High Level Output 
Voltage 


Low Level Output 
Voltage 

Input Current at 
Max Input Voltage 


Conditions 

Vcc = 4.5V. I| = -18 mA 
Vcc = 4.5V 

Vcc = 4.5V to 5.5V 

Vcc = 4.5V, loL = Max 


Iqh = Max 


Iqh = -3 mA 


Iqh = -2 mA | Vcc “ 2 


Control Inputs 


Input Current at Vcc = 5.5V V| = 7V 

Max Input Voltage V, = 5.5V A or B Ports 

High Level Input Current Vcc - 5.5V, Vm = 2.7V Control Inputs 

A or B Ports 


Control Inputs 


A or B Ports 


Low Level Input Current Vcc = 5-5V, V|l = 0.4V 


Output Drive Current 
Supply Current 


Vcc = 5.5V, Vq = 2.25V 
Vcc = 5.5V I 


Outputs 

High 


Outputs 

Low 


Outputs 

Disabled 


Outputs 

Low 


Outputs 

High 


Outputs 

Disabled 


Max Units 


- 1.2 


0.1 

mA 

0.1 


20 

)j,A 

70 

-0.5 

mA 

-0.75 


-112 

mA 

185 

mA 

195 

195 

195 


211 

211 
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’AS651 Switching Characteristics over recommended operating free air temperature range (Note 1 ) 


Symbol 

Parameter 

Conditions 

From 

To 

Min 

Max 

Units 

^MAX 

Maximum Clock Frequency 

Vcc = 4.5V to 5.5V 

Rf = R2 = 500n 

Cl = 50 pF 



90 


MHz 

*PLH 

Propagation Delay Time 

Low to High Level Output 

CBA or CAB 

AorB 

2 

8.5 

ns 

tpHL 

Propagation Delay Time 

High to Low Level Output 

2 

9 

ns 

*PLH 

Propagation Delay Time 

Low to High Level Output 

AorB 

B or A 

2 

8 

ns 

tpHL 

Propagation Delay Time 

High to Low Level Output 

1 

7 

ns 

tPLH 

Propagation Delay Time 

Low to High Level Output 

SBA or SAB 
(Note 2) 

A or B 

2 

11 

ns 

<PHL 

Propagation Delay Time 

High to Low Level Output 

2 

9 

ns 

tpZH 

Output Enable Time 
to High Level Output 

Enable GBA 

A 

2 

10 

ns 

tpZL 

Output Enable Time 
to Low Level Output 

3 

16 

ns 

tpHZ 

Output Disable Time 
from High Level Output 

2 

9 

ns 

tpLZ 

Output Disable Time 
from Low Level Output 

2 

9 

ns 

tpZH 

Output Disable Time 
to High Level Output 

Enable GAB 

B 

3 

11 

ns 

tpZL 

Output Disable Time 
to Low Level Output 

3 

16 

ns 

tPHZ 

Output Disable Time 
from High Level Output 

2 

10 

ns 

tpLZ 

Output Disable Time 
from Low Level Output 

2 

11 

ns 


Note 1: See Section 1 for test waveforms and output load. 

Note 2: These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
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’AS652 Switching Characteristics over recommended operating free air temperature range (Note 1) 


Symbol 

Parameter 

Conditions 

From 

To 

Min 

Max 

Units 

fMAX 

Maximum Clock Frequency 

Vcc = 4.5V to 5.5V 

Rl = R 2 = 500ft 

Cl = 50 pF 



90 


MHz 

tpLH 

Propagation Delay Time 

Low to High Level Output 

CBA or CAB 

A or B 

2 

8.5 

ns 

tpHL 

Propagation Delay Time 

High to Low Level Output 

2 

9 

ns 

tpLH 

Propagation Delay Time 

Low to High Level Output 

Aor B 

B or A 

2 

9 

ns 

<PHL 

Propagation Delay Time 

High to Low Level Output 

1 

7 

ns 

tpLH 

Propagation Delay Time 

Low to High Level Output 

SBA or SAB 

AorB 

2 

11 

ns 

tpHL 

Propagation Delay Time 

High to Low Level Output 

2 

9 

ns 

tpZH 

Output Enable Time 
to High Level Output 

Enable GBA 

A 

2 

10 

ns 

tpZL 

Output Enable Time 
to Low Level Output 

3 

16 

ns 

tpHZ 

Output Disable Time 
from High Level Output 

2 

9 

ns 

tpLZ 

Output Disable Time 
from Low Level Output 

2 

9 

ns 

tpZH 

Output Disable Time 
to High Level Output 

Enable GAB 

B 

3 

11 

ns 

tpZL 

Output Disable Time 
to Low Level Output 

3 

16 

ns 

tpHZ 

Output Disable Time 
from High Level Output 

2 

10 

ns 

tpLZ 

Output Disable Time 
from Low Level Output 

2 

11 

ns 


Note 1: See Section 1 for test waveforms and output load. 

Note 2: These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
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INPUTS I 

DATA I/O* I 

OPERATION OR FUNCTION 

GAB 

GBA 

CAB 

CBA 

SAB 

SBA 

A1 THRU A8 

B1 THRU B8 

’AS651 

’AS652 

n 

H 

H orL 

HorL 

X 

X 

Input 

Input 

Isolation 

Isolation 

H 

H 

t 

T 

X 

' X 

Store A and B Data 

Store A and B Data 

mm 

L 

X 

X 

X 

L 

Output 

Input 

Real Time B Data to A Bus 

Real Time B Data to A Bus 

H 

L 

X 

HorL 

X 

H 

Stored B Data to A Bus 

Stored B Data to A Bus 

H 

H 

X 

X 

L 

X 

Input 

Output 

Real Time A Data to B Bus 

Real Time A Data to B Bus 

H 

H 

KorL 

X 

H 

X 

Stored A Data to B Bus 

Stored A Data B Bus 

H 


H or L 

HorL 

H 

H 

Output 

Output 

Stored A Data to B Bus 

Stored A Data to B Bus 

L 

& Stored B Data to A Bus 

& Stored B Data to A Bus 

X 

H 

t 

HorL 

X 

X 

Input 

Unspecified* 

Store A, Hold B 

Store A, Hold B 

H 

H 

t 

t 

X(1) 

X 

Input 

Output 

Store A in both registers 

Store A in both registers 

■■ 

■1 

H or L 

T 

X 

X 

Unspecified* 

Input 

Hold A, Store B 

Hold A, Store B 

B 


t 

T 

X 

X(1) 

Output 

Input 

Store B in both registers 

Store B in both registers 


Note 1: If the select control is low, the clocks can occur simultaneously. If the select control is high, the clocks must be staggered In order to load both registers. 
H — high level L — low level X — irrelevant t — low-to-high transition 

•The data output functions may be enabled or disabled by various signals at the GAB and GBA inputs. Data input functions are always enabled, i.e., data at the bus 
pins will be stored on every low-to-high transition on the clock inputs. 
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DM74AS804B Hex 2-Input NAND Drivers 

General Description Features 

These devices contain six independent drivers, each of ■ Switching specifications at 50 pF 

which performs the logic NAND function. Each driver has ■ Switching specifications guaranteed over full tempera- 

increased output drive capability to allow the driving of high ture and Vcc range 

capacitive loads. ■ Advanced oxide-isolated, ion-implanted Schottky TTL 

process 

■ Functionally and pin for pin compatible with advanced 
low power Schottky TTL counterpart 


Connection Diagram 

Dual-In-Line Package 


vcc 6B 6A 6Y 5B 5A 5r 4B 4A 4Y 



lA IB lY 2A 2B 2Y 3A 3B 3Y GND 


TL/F/6326-1 

Order Number DM74AS804BN 
See NS Package Number N20A* 


Function Tabie 


Y = AB 


Inputs 

Output 

A 

B 

Y 

L 

L 

H 

L 

H 

H 

H 

L 

H 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 


’Contact your local NSC representative about surface mount (M) package availability. 
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DM74AS804B 


Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 0°C to + 70°C 
Storage T emperature Range - 65°C to + 1 50°C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" tabie will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

Vcc 

Supply Voltage 

ViH 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

lOH 

High Level Output Current 

lOL 

Low Level Output Current 

Ta 

Free Air Operating Temperature 



Eiectrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol 


V|K 


VOH 



Parameter 


Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current @ 
Max Input Voltage 


High Level Input Current 


Low Level Input Current 


Output Drive Current 


Supply Current 


Conditions 

Vcc = 4.5V. Ii = - 

-18 mA 

Iqh = ~2 mA, Vcc 

= 4.5V to 5.5V 

Iqh = ~3 nriA, Vcc 

= 4.5V 

Iqh = Max, Vcc = 

4.5V 

Vcc = 4.5V, Iql = 
V|H = 2V 

Max 

Vcc = 5.5V. V|H = 

7V 

Vcc = 5.5V, V|H = 

2.7V 

Vcc = 5.5V, V,L = 

0.4V 

Vcc = 5.5V. Vo = 

2.25V 

Vcc = 5.5V 

Outputs High 


Outputs Low 



Switching Characteristics over recommended operating free air temperature range (Note 1) 


Symbol 

Parameter 

tpLH 

Propagation Delay Time 

Low to High Level Output 

tpHL 

Propagation Delay Time 

High to Low Level Output 


Conditions 


Vcc = 4.5V to 5.5V 
Rl = 50on 
Cl = 50 pF 
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DM74AS805B Hex 2-Input NOR Drivers 

General Description Features 

These devices contain six independent drivers, each of ■ Switching specifications at 50 pF 

which performs the logic NOR function. Each driver has in- ■ Switching specifications guaranteed over full tempera- 

creased output drive capability to allow the driving of high ture and Vcc range 

capacitive loads. ■ Advanced oxide-isolated, ion-implanted Schottky TTL 

process 

■ Functionally and pin for pin compatible with advanced 
low power Schottky TTL counterpart 


Connection Diagram 

Dual-ln-Line Package 


vcc 68 6A er 5B 5A 5Y 48 4A 4Y 



lA IB lY 2A 28 2Y 3A 38 3Y GND 


TL/F/6327-1 

Order Number DM74AS805BWM or DM74AS805BN 
See NS Package Number M20B or N20A 


Function Tabie 


Y = A + B 


Inputs 

Output 

A 

B 

Y 

L 

L 

H 

L 

H 

L 

H 

L 

L 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 
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DM74AS805B 


Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 0°C to + 70°C 

Storage T emperature Range - BS'C to +1 50°C 


Note: The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

Iqh 

High Level Output Current 

Iql 

Low Level Output Current 

Ta 

Free Air Operating Temperature 



Eiectricai Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol 


V|K 


VoH 


Input Clamp Voltage 


High Level Output 
Voltage 



Low Level Output 
Voltage 


Input Current @ 
Max Input Voltage 


High Level Input Current 


Low Level Input Current 


Output Drive Current 


Supply Current 


Conditions 

Vcc = 4.5V. I, = - 

-18 mA 

Iqh = “2 mA, Vcc 

= 4.5V to 5.5V 

Iqh “ fTiA, Vcc 

= 4.5V 

Iqh = Max, Vcc = 

4.5V 

Vcc = 4.5V, Iql - 

Max 

Vcc = 5.5V, V|H = 

7V 

Vcc = 5.5V. V|H = 

2.7V 

Vcc = 5.5V. V|L = 

0.4V 

Vcc = 5.5V. Vo = 

2.25V 

Vcc = 5.5V 

Outputs High 


Outputs Low 


Max 

Units 

-1.2 

V 



Switching Characteristics over recommended operating free air temperature range (Note 1) 


Symbol 

Parameter 

tPLH 

Propagation Delay Time 

Low to High Levei Output 

tPHL 

Propagation Delay Time 

High to Low Level Output 

Note 1: See Section 1 for test waveforms and output load. 


Conditions 


Vcc = 4.5V to 5.5V 
Rl = 50on 
Cl = 50 pF 
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DM74AS808B Hex 2-Input AND Driver 


General Description 

This device contains six independent drivers, each of which 
performs the logic AND function. Each driver has increased 
output drive capability to allow the driving of high capacitive 
loads. 


Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Functionally and pin for pin compatible with advanced 
low power Schottky TTL counterpart 


Connection Diagram 

Dual-ln-Llne Package 

vcc 6B 6A 6Y 5B 5A 5Y 4B 4A 4Y 



lA 

IB lY 2A 28 2Y 3A 3B 3Y 

Order Number DM74AS808BWM or DM74AS808BN 

See NS Package Number M20B or N20A 

GND 

TL/F/6328-- 

Function Tabie 





Y = AB 


Inputs 

Output 

A 

B 

Y 

L 

L 

L 

L 

H 

L 

H 

L 

L 

H 

H 

H 


H = High Logic Level 
L = Low Logic Level 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 0°C to + 70°C 

Storage Temperature Range -65°C to + 1 50°C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

Min 

Nom 

Max 

Units 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

V 

V|H 

High Level Input Voltage 

2 



V 

V|L 

Low Level Input Voltage 



0.8 

V 

■oh 

High Level Output Current 



-48 

mA 

lOL 

Low Level Output Current 



48 

mA 

Ta 

Free Air Operating Temperature 

0 


70 

°C 


Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol 

Parameter 

Conditions 

Min 

Typ 

Max 

Units 

VlK 

Input Clamp Voltage 

Vcc = 4.5V, l| = -18 mA 



-1.2 

V 

Vqh 

High Level Output 

Voltage 

Iqh = —2 mA, Vcc ~ 4.5V to 5.5V 

cv 

1 

o 

o 

> 



V 

Iqh = ~3 mA, Vcc = 4.5V 

2.4 



Iqh = Max. Vcc = 4.5V 

2 



Vql 

Low Level Output 

Voltage 

Vcc = 4.5V, Iql = Max 


0.35 

0.5 

V 

ll 

Input Current @ 

Max Input Voltage 

Vcc = 5.5V, V|h = 7V 



0.1 

mA 

l|H 

High Level Input Current 

Vcc = 5.5V, V,H = 2.7V 



20 

jaA 

l|L 

Low Level Input Current 

Vcc = 5.5V, V|L = 0.4V 



-0.5 

mA 

>0 

Output Drive Current 

Vcc = 5.5V, Vo = 2.25V 

-50 

-135 

-200 

mA 

Icc 

Supply Current 

Vcc = 5.5V 

Outputs High 


8 

13 

mA 

Outputs Low 


20 

33 

mA 


Switching Characteristics over recommended operating free air temperature range (Note 1) 


Symbol 

Parameter 

Conditions 

Min 

Max 

Units 

tpLH 

Propagation Delay Time 

Low to High Level Output 

Vcc = 4.5V to 5.5V 

Rl = 50on 

1 

6 

ns 

tpHL 

Propagation Delay Time 

High to Low Level Output 

Cl = 50 pF 

1 

6 

ns 


Mote 1: See Section 1 for test waveforms and output load. 
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DM74AS810 Quad 2-Input Exclusive-NOR Gate 


General Description 

This device contains four independent gates each of which 
performs the logic exciusive-NOR function. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over fuil tempera- 
ture and Vcc range 


Advanced oxide-isoiated, ion-implanted Schottky TTL 
process 

Functionally and pin for pin compatible with advanced 

low power Schottky TTL counterpart 

Improved AC performance over advanced low power 

Schottky counterparts 

PNP input design reduces input ioading 


Connection Diagram 


Function Table 


Dual-ln-Llne Package 




A1 B1 Y1 A2 B2 


Order Number DM74AS810N 
See NS Package Number N14A* 


Inputs 

Output 

A 

B 

Y 

L 

L 

H 

L 

H 

L 

H 

L 

L 

H 

H 

H 


H = High Logic Level, L = Low Logic Level 


'Contact your local NSC representative about surface mount (M) package availability. 
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Absolute Maximum Ratings 

If Military/ Aerospace specified devices are required. Note: The “Absolute Maximum Ratings" are those values 

contact the National Semiconductor Sales Office/ beyond which the safety of the device cannot be guaran- 

Distributors for availability and specifications. teed. The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the “Electrical Characteristics” 

In t Voltaoe 7V guaranteed at the absolute maximum ratings. 

^ . The “Recommended Operating Conditions" table will define 

Operating Free Air Temperature Range 0 C to + 7Q°C ffjg conditions for actual device operation. 

Storage T emperature Range - 65°C to + 1 50°C 

Recommended Operating Conditions 

Symbol 

Parameter 

Min 

Nom 

Max 

Units 

Vcc 

Supply Voltage 

4.75 

5 

5.25 

V 

V|H 

High Level Input Voltage 

2 



V 

V|L 

Low Level Input Voltage 



0.8 

V 

lOH 

High Level Output Current 



-2 

mA 

lOL 

Low Level Output Current 



20 

mA 

Ta 

Free Air Operating Temperature 

0 


70 

°C 

EieCtriCal Characteristics over recommended operating free air temperature (unless otherwise noted) 

Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min, l| = — 18 mA 



-1.2 

V 

VOH 

High Level Output 

Voltage 

Vcc = 4.5V to 5.5V 

Iqh = Max 

> 

CM 

1 

O 

o 

> 

3.4 


V 

VoL 

Low Level Output 

Voltage 

Vcc ~ Min, loL ~ Max 

V|H = Min, V|L = Max 


0.35 

0.5 

V 

l| 

Input Current @ Max 

Input Voltage 

Vcc = Max, V| = 5.5V 



0.1 

mA 

l|H 

High Level Input Current 

Vcc = Max, V| = 2.7V 



20 

fiA 

l|L 

Low Level Input Current 

Vcc = Max, V| = 0,5V 



-0.5 

mA 

lo 

Output Drive Current 

Vcc = Max, Vo = 2.25V 

-30 


-112 

mA 

ICCH 

Supply Current with 

Outputs High 

Vcc = Max 
(Note 3) 


18 

26 

mA 

ICCL 

Supply Current with 

Outputs Low 

Vcc = Max 
(Note 2) 


25 

36 

mA 

Note 1: All typicals are at Vcc = Ta = 25°C. 

Note 2: IccL is measured with all outputs open, one input of each gate at 4.5V, and the other inputs grounded. 

Note 3: IccH is measured with all outputs open and all Inputs at 4.5V. 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 


Symbol 

Parameter 

Conditions 

Min 

Max 

Units 

*PLH 

Propagation Delay Time 

Low to High Level Output 

Other Input Low 

Vcc = 4.5V to 5.5V 

Rl = 500ft 

Cl = 50 pF 

1 

6.5 

ns 

tpHL 

Propagation Delay Time 

High to Low Level Output 

1 

6.5 

ns 

tpLH 

Propagation Delay Time 

Low to High Level Output 

Other Input High 

Vcc = 4.5V to 5.5V 

Rl = 500ft 

Cl = 50 pF 

2 

7 

ns 

tpHL 

Propagation Delay Time 

High to Low Level Output 

2 

7 

ns 


Note 1: See Section 1 for test waveforms and output load. 
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DM74AS811 Quad 2-Input Exclusive-NOR Gates 
with Open-Collector Outputs 


General Description 

This device contains four independent gates, each of which 
performs the logic exclusive-NOR function. The open-col- 
lector outputs require external pull-up resistors for proper 
logical operation. 

Puii-Up Resistor Equations 

r, _ Vcc (Min) - VoH 


Rmax = 


Ni (Ioh) + N2(I|h) 
Vcc (Max) - Vql 


Iol-N3(Iil) 

Where: Ni (Iqh) = total maximum output high current for all 
outputs tied to pull-up resistor 
N2 (I|h) = total maximum input high current for all 
inputs tied to pull-up resistor 
N3 (Iil) = total maximum input low current for all in- 
puts tied to pull-up resistor 


Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, Ion-implanted Schottky TTL 
process 

■ Functionally and pin for pin compatible with advanced 
low power Schottky TTL counterpart 

■ Improved AC performance over advanced low power 
Schottky counterparts 

■ Open collector outputs for wired AND cascading 

■ PNP input design reduces input loading 


Connection Diagram 


Dual-ln-Llne Package 
Vcc A4 Y4 B3 A3 Y3 



A1 B1 Y1 A2 B2 Y2 

Order Number DM74ALS811N 
See NS Package Number N14A* 


Function Tabie 


Inputs 

A 

B 

L 

L 

L, 

H 

H 

L 

H 

H 


H = High Logic Level 
L = Low Logic Level 


'Contact your local NSC representative about surface mount (M) package availability. 


3-168 






Absolute Maximum Ratings 

If Military/ Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voitage /V 

Input Voltage 7V 

Off State Output Voltage 7V 

Operating Free Air T emperature Range 0‘‘C to + 70‘’C 

Storage T emperature Range - 65°C to + 1 50°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

VOH 

High Level Output Voltage 

lOL 

Low Level Output Current 

Ta 

Free Air Operating Temperature 



Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Typ 

(Note 1) 



Parameter 

Conditions 

Input Clamp Voltage 

Vcc = h = — 1 8 mA 

High Level Output Current 

Vcc = Min. Vo = 5.5V 

Current 

V|L = Max, V|H = Min 

Low Level Output 

Vcc ~ Min, Iql “ Max 

Voltage 

V|H = Min, V|L = Max 

Input Current @ Max 

Input Voltage 

Vcc = Max, Vi = 7V 

High Level Input Current 

Vcc = Max, V| = 2.7V 

Supply Current with 

Vcc = Max 

Outputs High 

(Note 3) 

Supply Current with 

Vcc = Max 

Outputs Low 

(Note 2) 



Max 

Units 

-1.2 

V 

100 

fA 

0.5 

V 

0.1 

mA 

20 

|u.A 

28 

mA 

36 

mA 


Note 1: All typicals are at Vcc = Ta = 25”C, 

Note 2: IccL 's measured with all outputs open, one Input of each at 4.5V, and the other inputs grounded. 

Note 3: IccH is measured with all outputs open and all inputs at 4.5V. 

Switching Characteristics over recommended operating free air temperature range (Note 4) 


Parameter Conditions 


Other Input Low 
Vcc = 4.5V to 5.5V 

Rl = soofi 

Cl = 50 pF 


Other Input High 
Vcc = 4.5V to 5.5V 

Propagation Delay Time - 500n 

High to Low Level Output ~ 


Note 4: See Section 1 for test waveforms and output load. 


Symbol 

Parameter 

fpLH 

Propagation Delay Time 

Low to High Level Output 

tpHL 

Propagation Delay Time 

High to Low Level Output 

tpLH 

Propagation Delay Time 

Low to High Level Output 

tpHL 

Propagation Delay Time 

High to Low Level Output 


Min 

Max 

Units 

5 

45 

ns 

1 

8.5 

ns 

5 

45 

ns 

2 

9 

ns 
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DM74AS832B Hex 2-Input OR Drivers 


General Description 

These devices contain six independent drivers, each of 
which performs the logic OR function. Each driver has in- 
creased output drive capabiiity to ailow the driving of high 
capacitive loads. 


Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over fuli tempera- 
ture and Vcc range 

■ Advanced oxide-isoiated, ion-implanted Schottky TTL 
process 

■ Functionally and pin for pin compatible with Schottky 
and low power Schottky TTL counterpart 

■ Improved AC performance over Schottky and low pow- 
er Schottky counterparts 


Connection Diagram 


Dual-ln-Llne Package 

vcc 6B 6 A 6Y SB SA 5Y 46 4A 4Y 



lA IB lY 2A 2B 2Y 3A 3B 3Y CND 

TL/F/6329-1 

Order Number DM74AS832BWM or DM74AS832BN 
See NS Package Number M20B or N20A 


Function Table 


Y = A + B 


Inputs 

Output 

A 

B 

Y 

L 

L 

L 

L 

H 

H 

H 

L 

H 

H 

H 

H 


H = High Logic Level 
L = Low Logic Level 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the Nationai Semiconductor Saies Office/ 
Distributors for avaiiabiiity and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 0°Cto +70°C 
Storage Temperature Range -65'Cto +150°C 


Note: The “Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

lOH 

High Level Output Current 

lOL 

Low Level Output Current 

Ta 

Free Air Operating Temperature 






Electrical Characteristics 


over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol 

Parameter 

V|K 

Input Clamp Voltage 

VOH 

High Level Output 
Voltage 

VoL 

Low Level Output 
Voltage 

l| 

Input Current at Max 
Input Voltage 

l|H 

High Level Input Current 

l|L 

Low Level Input Current 

Iq 

Output Drive Current 

Icc 

Supply Current 


I Conditions 

Vcc = 4.5V. Ii = - 

-18 mA 

Iqh = ~2 mA, Vcc 

= 4.5V to 5.5V 

Iqh = — 3 mA, Vcc 

= 4.5V 

Iqh = Max, Vcc = 

4.5V 

Vcc = 4.5V, Iql = 

Max 

Vcc = 5.5V, V|H = 

7V 

Vcc = 5.5V, V|H = 

2.7V 

Vcc = 5.5V. V|L = 

0.4V 

Vcc = 5.5V. Vo = 

2.25V 

Vcc = 5.5V 

Outputs High 


Outputs Low 





Switching Characteristics over recommended operating free air temperature range (Note 1) 


Symbol 

Parameter 

Conditions 

Min 

Max 

Units 

tpLH 

Propagation Delay Time 

Low to High Level Output 

Vcc = 4.5V to 5.5V 

Rl = 500fl 

1 

6.3 

ns 

tpHL 

Propagation Delay Time 

High to Low Level Output 

Cl = 50 pF 

1 

6.3 

ns 


Note 1: See Section 1 for test wavefornns and output load. 
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Nah'onal 
Semiconductor 
Corporation 

DM74AS873 Dual 4-Bit D-Type 

Transparent Latches with TRI-STATE® Outputs 

General Description 

These dual 4-bit registers feature totem-pole TRI-STATE 
outputs designed specifically for driving highly-capacitive or 
relatively low-impedance loads. The high-impedance state 
and increased high-logic-level drive provide these registers 
with the capability of being connected directly to and driving 
the bus lines in a bus-organized system without need for 
interface or pull-up components. They are particularly at- 
tractive for implementing buffer registers, I/O ports, bidirec- 
tional bus drivers, and working registers. 

The eight latches of the AS873 are transparent D-type 
latches meaning that while the enable (G) is high the Q 
outputs will follow the data (D) inputs. When the enable is 
taken low the output will be latched at the level of the data 
that was set up. 

A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high-impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines signifi- 
cantly. 


The output control does not affect the internal operation of 
the latches. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 

The pinout is arranged to ease printed circuit board layout. 
All data inputs are on one side of the package while all 
outputs are on the other side. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ TRI-STATE buffer-type outputs drive bus lines directly 

■ Space Saving 300 Mil Wide Package 

■ Bus structured pinout 



Connection Diagram 


Dual-ln-Llne Package 


ENABLE 

1G 


1Q1 


1Q2 


1Q3 


1Q4 


2Q1 


2Q2 


2Q3 


204 


ENABLE 

2G 


2CLR 



1CLR IOC 


1D1 


1D2 


1D3 


1D4 


201 


202 


203 


2D4 


20C 


GND 

TL/F/6330-1 


Order Number DM74AS873NT 
See NS Package Number N24C 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Voltage Applied to Disabled Output 5.5V 

Operating Free Air T emperature Range 0°C to + 70°C 

Storage T emperature Range - 65°C to + 1 50°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
tabie are not guaranteed at the absoiute maximum ratings. 
The "Recommended Operating Conditions" tabie will define 
the conditions for actuai device operation. 


Symbol 

Parameter 

Min 

Norn 

Max 

Units 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

V 

V|H 

High Level Input Voltage 

2 



V 

V|L 

Low Level Input Voltage 



0.8 

V 

lOH 

High Level Output Current 



-15 

mA 

Iql 

Low Level Output Current 



48 

mA 

tw 

Pulse Width 

Enable High 

5.5 



ns 



Clear Low 

3.5 



tsu 

Data Setup Time 

2i 



ns 

tH 

Data Hold Time 

3i 



ns 

Ta 

Free Air Operating Temperature 

0 


70 

°C 


The (4,) arrow indicates the negative edge of the enabie is used for reference. 


Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol 

Parameter 

Conditions 

Min 

Typ 

Max 

Units 

V|K 

Input Clamp Voltage 

Vcc = 4.5V, l| = -18 mA 



-1.2 

B9 

Vqh 

High Level Output 

Voltage 

Vcc = 4.5V, V|L = Max 

Iqh = Max 

2.4 

3.3 


■ 

lOH = -2 mA, Vcc = 4.5V to 5.5V 

< 

o 

o 

1 

IV) 



V 

Vql 

Low Level Output 

Voltage 

Vcc = 4.5V. V|H = 2V 

Iql — Max 


0.35 

0.5 

V 

l| 

Input Current at Max 

Input Voltage 

Vcc = 5.5V. V,H = 7V 



0.1 

mA 

l|H 

High Level Input Current 

Vcc = 5.5V, V,H = 2.7V 



20 

)xA 

l|L 

Low Level Input Current 

Vcc = 5.5V, V|L = 0.4V 



-0.5 

mA 

>0 

Output Drive Current 

Vcc = 5.5V, Vo = 2.25V 

-30 


-112 

mA 

Iqzh 

Off-State Output Current, 

High Level Voltage Applied 

Vcc = 5.5V, V|H = 2V 

Vo = 2.7V 



50 

/xA 

Iqzl 

Off-State Output Current, 

Low Level Voltage Applied 

> 

C\J 

11 

I 

> 

iri 

o o 
> > 



-50 

(xA 

Icc 

Supply Current 

Vcc = 5.5V 
Outputs Open 

Outputs High 


68 

110 

mA 

Outputs Low 


67 

109 

mA 

Outputs Disabled 


80 

129 

mA 
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Switching Characteristics 

over recommended operating free air temperature range (Note 1). All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol 

Parameter 

Conditions 

From 

To 

Min 

Max 

Units 

tpLH 

Propagation Delay Time 

Low to High Level Output 

Vcc = 4.5V to 5.5V 

Rl = 50on 

Data 

Any Q 

3 

6.5 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Cl = 50 pF 

Data 

Any Q 

3 

6 

ns 

tpLH 

Propagation Deiay Time 

Low to High Level Output 


Enable 

Any Q 

6 

11.5 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 


Enable 

Any Q 

4 

7.5 

ns 

tpZH 

Output Enable Time 
to High Level Output 


Output 

Control 

Any Q 

2 

6.5 

ns 

tpZL 

Output Enable Time 
to Low Level Output 


Output 

Control 

Any Q 

4 

9.5 

ns 

tpHZ 

Output Disable Time 
from High Level Output 


Output 

Control 

Any Q 

2 

6.5 

ns 

tPLZ 

Output Disable Time 
from Low Level Output 


Output 

Control 

Any Q 

2 

7.5 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 


Clear 

Any Q 

3 

8.5 

ns 


Note 1: See Section 1 tor test waveforms and output load. 


Function Table 


Inputs 

Output 

Q 

CLR 

D 

EN 

OC 

X 

X 

X 

H 

Z 

L 

X 

X 

L 

L 

H 

H 

H 

L 

H 

H 

L 

H 

L 

L 

H 

X 

L 

L 

Qo 


L = Low State, H = High State, X = Don’t Care 
Z = High Impedance State 
Qg = Previous Condition of Q 
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DM74AS874 Dual 4-Bit D-Type 
Edge-Triggered Flip-Fiops 


General Description 

These dual 4-bit inverting registers feature totem-pole TRI- 
STATE® outputs designed specifically for driving highly-ca- 
pacitive or relatively low-impedance loads. The high-imped- 
ance state and increased high-logic-level drive provide 
these registers with the capability of being connected direct- 
ly to and driving the bus lines in a bus-organized system 
without need for interface or pull-up components. They are 
particularly attractive for implementing buffer registers, I/O 
ports, bidirectional bus drivers, and working registers. 

The eight flip-flops of the AS874 are edge-triggered D-type 
flip-flops. On the positive transition of the clock, the Q out- 
puts will be set to the logic states that were set up at the D 
inputs. 

A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high-impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines signifi- 
cantly. 


The output control does not affect the internal operation of 
the flip-flops. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 

The pinout is arranged to ease printed circuit board layout. 
All data inputs are on one side of the package, while all 
outputs are on the other side. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ TRI-STATE buffer-type outputs drive bus lines directly 

■ Space saving 300 mil wide package 
B Bus structured pinout 


Connection Diagram 

Dual-ln-Llne Package 


Vcc 1CLK 1Q1 1Q2 1Q3 1Q4 2Q1 2Q2 203 204 2CLK 2CLR 



TL/F/6331-1 

Order Number DM74AS874NT 
See NS Package Number N24C* 


•Contact your local NSC representative about surface mount (M) package availability. 
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Symbol 

Parameter 

Min 

Nom 

Max 

Units 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

V 

V|H 

High Level Input Voltage 

2 



V 

V|L 

Low Level Input Voltage 



0.8 

V 

Iqh 

High Level Output Current 



-15 

mA 

lot 

Low Level Output Current 



48 

mA 

fCLK 

Clock Frequency 

0 


80 

MHz 

tWcLK 

Width of Clock Pulse 

High 

3 



ns 

Low 

6 



tWcLR 

Width of Clear Pulse 

Low 

2 



ns 

tsu 

Setup Time 

Data 

4t 



ns 

Clear Inactive 

5T 



‘h 

Data Hold Time 

It 



ns 

Ta 

Free Air Operating Temperature 

0 


70 

“C 


Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Voltage Applied to Disabled Output 5.5V 

Operating Free Air Temperature Range 0°C to + 70°C 

Storage Temperature Range -65°Cto +150‘’C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


The ( t ) arrow indicates the positive edge of the Clock is used for reference. 

Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vqc = 5V, Ta = 25°C. 


Symbol 

Parameter 

Conditions 

Min 

Typ 

Max 

Units 

V|K 

Input Clamp Voltage 

Vcc = 4.5V, l| = -18 mA 



-1.2 

V 

VOH 

High Level Output 

Voltage 

Vcc = 4.5V, V|L = V|L Max, 

Iqh = Max 

2.4 

3.3 


V 



Iqh = ~2 mA, Vcc = 

4.5V to 5.5V 1 

CM 

1 

o 

o 

> 




VoL 

Low Level Output 

Voltage 

Vcc = 4.5V, V|h = 2V, 

Iql = Max 


0.35 

0.5 

V 

l| 

Input Current at Max 

Input Voltage 

Vcc = 5.5V, V|H = 7V 



0.1 

mA 

l|H 

High Level Input Current 

Vcc = 5.5V, V|H = 2.7V 



20 

fiA 

l|L 

Low Level Input Current 

Vcc = 5.5V, V|L = 0.4V 



-0.5 

mA 

lo 

Output Drive Current 

Vcc = 5.5V, Vo = 2.25V 

-30 


-112 

mA 

loZH 

Off-State Output Current, 
High Level Voltage 

Applied 

Vcc = 5.5V, V|H = 2V, 

Vo = 2.7V, 


■ 

50 

jaA 

lOZL 

Off-State Output Current, 
Low Level Voltage 

Applied 

Vcc = 5.5V, ViH = 2V, 

Vo = 0.4V 


■ 

-50 

jaA 

icc 

Supply Current 

Vcc = 5.5V 

Outputs High 


82 

133 




Outputs Open 

Outputs Low 


92 

149 

mA 




Outputs Disabled 


100 

160 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 


Symbol 

Parameter 

Conditions 

From 

To 

Min 

Max 

Units 

fMAX 

Maximum Clock Frequency 

Vcc = 4.5V to 5.5V 

Rl = 50on 

Cl = 50 pF 



80 


MHz 

tpLH 

Propagation Delay Time 

Low to High Level Output 

Clock 

Any Q 

3 

8.5 

ns 

tpHL 

Propagation Delay Time 

High to Low Level Output 

Clock 

Any Q 

4 

10.5 

ns 

tpZH 

Output Enable Time 
to High Level Output 

Output 

Control 

Any Q 

2 

7 

ns 

^PZL 

Output Enable Time 
to Low Level Output 

Output 

Control 

Any Q 

3 

10.5 

ns 

tpHZ 

Output Disable Time 
from High Level Output 

Output 

Control 

Any Q 

2 

6 

ns 

tpLZ 

Output Disable Time 
from Low Level Output 

Output 

Control 

Any Q 

2 

7.5 

ns 

tpHL 

Propagation Delay Time 

High to Low Level Output 

Clear 

Any Q 

4 

11.5 

ns 


Note 1: See Section 1 for test waveforms and output load. 


Function Table 


Inputs 

Output 

Q 

CLR 

D 

CLK 

oc 

X 

X 

X 

H 

Z 

L 

X 

X 

L 

L 

H 

H 

t 

L 

H 

H 

L 

T 

L 

L 

H 

X 

L 

L 

Qo 


L = Low State, H = High State, X = Don’t Care 
t = Positive Edge Transition 
Z = High Impedance State 
Qo = Previous Condition of Q 
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DM74AS876 


National 
Semiconductor 
Corporation 

DM74AS876 Dual 4-Bit D-Type Edge-Triggered 
Flip-Flops with TRI-STATE® Outputs 

General Description 

These inverting dual 4-bit registers feature totem-pole TRI- 
STATE outputs designed specifically for driving highly-ca- 
pacitive or relatively low-impedance loads. The high-imped- 
ance state and increased high-logic-level drive provide 
these registers with the capability of being connected direct- 
ly to and driving the bus lines in a bus-organized system 
without need for interface or pull-up components. They are 
particularly attractive for implementing buffer registers, I/O 
ports, bidirectional bus drivers, and working registers. 

The eight flip-flops of the AS876 are edge-triggered invert- 
ing D-type flip-flops. On the positive transition of the clock, 
the Q outputs will be set to the complement of the logic 
states that were set up at the D inputs. 

A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high-impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines signifi- 
cantly. 


The output control does not affect the internal operation of 
the flip-flops. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 

The pinout is arranged to ease printed circuit board layout. 
All data inputs are on one side of the package, while all 
outputs are on the other side. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ TRI-STATE buffer-type outputs drive bus lines directly 

■ Space saving 300 mil wide package 

■ Bus structured pinout 



Connection Diagram 

Dual-ln-Llne Package 


Vcc 1CLK 1Q1 1Q2 1Q3 1Q4 2Q1 202 203 204 2CLK 2PRE 



1PRE 10C 1D1 1D2 1D3 1D4 2D1 2D2 2D3 2D4 200 GND 

TL/F/6332-1 

Order Number DM74AS876NT 
See NS Package Number N24C* 


•Contact your local NSC representative about surface mount (M) package availability. 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Voltage Applied to Disabled Output 5.5V 

Operating Free Air Temperature Range 0°Cto +70‘’C 
Storage Temperature Range - 65°C to + 1 50°C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

Min 

Norn 

Max 

Units 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

V 

V|H 

High Level Input Voltage 

2 



V 

V|L 

Low Level Input Voltage 



0.8 

V 

lOH 

High Level Output Current 



-15 

mA 

Iql 

Low Level Output Current 



48 

mA 

fCLK 

Clock Frequency 

0 


80 

MHz 

tW(CLK) 

Width of Clock Pulse 

High 

3 



ns 

Low 

6 



'W(PRE) 

Width of Preset Pulse 

Low 

2 



ns 

tsu 

Data 

Data 

4T 



ns 

Preset Inactive 

5T 



tH 

Data Hold Time 

It 



ns 

Ta 

Free Air Operating T emperature 

0 


70 

“C 


The ( t ) arrow indicates the positive edge of the Clock is used for reference. 


Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol 

Parameter 

Conditions 

Min 

Typ 

Max 

Units 

V|K 

Input Clamp Voltage 

Vcc = 4.5V, l| = -18 mA 



-1.2 

V 

VOH 

High Level Output 

Voltage 

Vcc — 4.5V, V|[_ = V|L Max, 

Iqh = Max 

2.4 

3.3 


V 



1 Iqh ~ ~2 mA, Vcc = 

4.5V to 5.5V 

CM 

1 

O 

o 

> 



VoL 

Low Level Output 

Voltage 

Vcc = 4.5V. ViH = 2V. 

Iql = Max 


0.35 

0.5 

V 

l| 

Input Current at Max 

Input Voltage 

Vcc = 5.5V. V|H = 7V 



0.1 

mA 

l|H 

High Level Input Current 

Vcc = 5.5V. V|H = 2.7V 



20 

juA 

l|L 

Low Level Input Current 

Vcc = 5.5V, V|L = 0.4V 



-0.5 

mA 

lo 

Output Drive Current 

Vcc = 5.5V, Vo = 2.25V 

-30 


-112 

mA 

lOZH 

Off-State Output Current, 
High Level Voltage 

Applied 

Vcc = 5.5V. V|H = 2V. 

Vo = 2.7V. 


■ 

50 

fiA 

lOZL 

Off-State Output Current, 
Low Level Voltage 

Applied 

Vcc = 5.5V, V|H = 2V, 

Vo = 0.4V 


■ 

-50 

juA 

•cc 

Supply Current 

Vcc = 5.5V 

Outputs High 


88 

142 




Outputs Open 

Outputs Low 


94 

150 

mA 




Outputs Disabled 


100 

160 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 


Symbol 

Parameter 

Conditions 

From 

To 

Min 

Max 

Units 

^MAX 

Maximum Clock Frequency 

Vcc = 4.5V to 5.5V 

Rl = 5oon 

Cl = 50 pF 



80 


MHz 

tpLH 

Propagation Delay Time 

Low to High Level Output 

Clock 

Any Q 

3 

8.5 

ns 

tpHL 

Propagation Delay Time 

High to Low Level Output 

Clock 

Any Q 

4 

10.5 

ns 

tpZH 

Output Enable Time 
to High Level Output 

Output 

Control 

Any Q 

2 

7 

ns 

tpZL 

Output Enable Time 
to Low Level Output 

Output 

Control 

Any Q 

3 

10.5 

ns 

tpHZ 

Output Disable Time 
from High Level Output 

Output 

Control 

Any Q 

2 

6 

ns 

tpLZ 

Output Disable Time 
from Low Level Output 

Output 

Control 

Any Q 

2 

6 

ns 

tpHL 

Propagation Delay Time 

High to Low Level Output 

Preset 

Any Q 

4 

10 

ns 


Note 1: See Section 1 for test waveforms and output load. 

Logic Diagram 


Function Table 



Inputs 

Output 

Q 

PRE 

D 

CLK 

oc 

X 

X 

X 

H 


L 

X 

X 

L 


H 

H 

t 

L 


H 

L 

t 

L 

H 

H 

X 

L 

L 

Qo 


L = Low State, H = High State, X = Don’t Care 
t = Positive Edge Transition 
Z = High Impedance State 
Qo = Previous Condition of Q 
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Semiconductor 

Corporation 


DM74AS878 Dual 4-Bit D-Type 

Edge-Triggered Flip-Flops with Synchronous Clear 


General Description 

These dual 4-bit registers feature totem-pole TRI-STATE® 
outputs designed specifically for driving highly-capacitive or 
relatively low-impedance loads. The high-impedance state 
and increased high-logic-level drive provide these registers 
with the capability of being connected directly to and driving 
the bus lines in a bus-organized system without need for 
interface or pull-up components. They are particularly at- 
tractive for implementing buffer registers, I/O ports, bidirec- 
tional bus drivers, and working registers. 

The eight flip-flops of the AS878 are edge-triggered D-type 
flip-flops. On the positive transition of the clock, the O out- 
puts will be set to the logic states that were set up at the D 
inputs. 

A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines signifi- 
cantly. 


The output control does not affect the internal operation of 
the flip-flops. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 

The pinout is arranged to ease printed circuit board layout. 
All data inputs are on one side of the package while all 
outputs are on the other side. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ TRI-STATE buffer-type outputs drive bus lines directly 

■ Synchronous clear 

■ Bus structured pinout 


Connection Diagram 


Dual-in-Llne Package 


Vcc 1CLK 1Q1 


1Q2 


1Q3 


1Q4 


2Q1 


2Q2 


2Q3 


204 


2CLK 2CLR 



1CLR IOC 


101 


102 


103 


104 


201 


202 


203 


204 


20C 


GNO 
TL/F/6333-1 


Order Number DM74AS878N 
See NS Package Number N20A* 


•Contact your local NSC representative about surface mount (M) package availability. 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Voltage Applied to Disabled Output 5.5V 

Operating Free Air T emperature Range 0°C to + 70°C 

Storage Temperature Range -65°C to + 1 50°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Min 

Nom 

Max 

Units 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

V 

V|H 

High Level Input Voltage 

2 



V 

V|L 

Low Level Input Voltage 



0.8 

V 

Iqh 

High Level Output Current 



-15 

mA 

■OL 

Low Level Output Current 



48 

mA 

fCLK 

Clock Frequency 

0 


80 

MHz 

tWcLK 

Width of Enable Pulse 

High 

4 



ns 

Low 

6 



tsu 

Data Setup Time 

Data 

4T 



ns 

CLR 

6t 



tH 

Data Hold Time 

Data 

2T 



ns 

Clr 

oT 



Ta 

Free Air Operating Temperature 

0 


70 

ns 


The ( t ) arrow indicates the positive edge of the Ciock is used for reference. 


Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc “ 5V, = 25°C. 


Symbol 

Parameter 

Conditions 

Min 

Typ 

Max 

Units 

V|K 

Input Clamp Voltage 

Vcc = 4.5V, l| = -18 mA 



-1.2 

V 

Vqh 

High Level Output 

Voltage 

Vcc ~ 4.5V, V|L == V|L Max, 

Iqh = Max 

2.4 

3.3 


V 

1 

lOH = -2 mA, Vcc = 4.5V to 5.5V 

CM 

1 

O 

o 

> 



V 

VoL 

Low Level Output 

Voltage 

Vcc = 4.5V, V|H = 2V, 

Iql = Max 


0.35 

0.5 

V 

l| 

Input Current @ 

Max Input Voltage 

Vcc = 5.5V, V|H = 7V 



0.1 

mA 

l|H 

High Level Input Current 

Vcc = 5.5V, V|H = 2.7V 



20 

jxA 

Iil 

Low Level Input Current 

Vcc = 5.5V, V|L = 0.4V 



-0.5 

mA 

Iq 

Output Drive Current 

Vcc = 5.5V, Vo = 2.25V 

-30 


-112 

mA 

Iqzh 

Off-State Output Current, 
High Level Voltage 

Applied 

Vcc = 5.5V, ViH = 2 V, 

Vo = 2.7V 


■ 

50 

jxA 

Iqzl 

Off-State Output Current, 
Low Level Voltage 

Applied 

Vcc = 5.5V, V|H = 2V. 

Vo = 0.4V 


■ 

-50 

jliA 

Icc 

Supply Current 

Vcc = 5.5V 

Outputs Open 

Outputs High 


82 

132 

mA 

Outputs Low 


96 

155 

Outputs Disabled 


100 

160 


































































































































Switching Characteristics over recommended operating free air temperature range (Note 1 ) 


^ -I.*. r. -r DM74AS878 

Conditions From To 


Vcc = 4.5V to 5.5V 
Rl = 500ft 
Cl = 50 pF 


Symbol 

Parameter 

fMAX 

Maximum Clock Frequency 

tPLH 

Propagation Delay Time 

Low to High Level Output 

fpHL 

Propagation Delay Time 

High to Low Level Output 

tpZH 

Output Enable Time 
to High Level Output 

tP2L 

Output Enable Time 
to Low Level Output 

tPHZ 

Output Disable Time 
from High Level Output 

tPLZ 

Output Disable Time 
from Low Level Output 


Clock 

Any Q 

Clock 

Any Q 

Output 

Control 

Any Q 

Output 

Control 

Any Q 

Output 

Control 

Any Q 

Output 

Control 

Any Q 


CLK OC Q 


3-185 




























































DM74AS879 




National 

Semiconductor 

Corporation 


DM74AS879 Dual 4-Bit D-Type 
Edge-Triggered Flip-Flops with 
TRI-STATE® Outputs and Synchronous Clear 


General Description 

These inverting dual 4-bit registers feature totem-pole TRI- 
STATE outputs designed specifically for driving highly-ca- 
pacitive or relatively low-impedance ioads. The high-imped- 
ance state and increased high-logic-level drive provide 
these registers with the capability of being connected direct- 
ly to and driving the bus lines in a bus-organized system 
without need for interface or pull-up components. They are 
particularly attractive for implementing buffer registers, I/O 
ports, bidirectional bus drivers, and working registers. 

The eight flip-flops of the AS879 are edge-triggered invert- 
ing D-type flip-fiops. On the positive transition of the clock, 
the Q outputs will be set to the complement of the logic 
states that were set up at the D inputs. 

A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high impedance state, in the high-impedance 
state the outputs neither load nor drive the bus lines signifi- 
cantly. 


The output control does not affect the internal operation of 
the flip-flops. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 

The pinout is arranged to ease printed circuit board iayout. 
Ail data inputs are on one side of the package while all 
outputs are on the other side. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ TRI-STATE buffer-type outputs drive bus lines directly 

■ Synchronous preset 

■ Bus structured pinout 


Connection Diagram 


Dual-In-Line Package 



lj_ 2 \_ 3| 
1CLR IOC 1D1 


5 | 6 | 

1D3 1D4 


7| 8| 

2D1 2D2 


Order Number DM74AS879N 
See NS Package Number N20A* 


•Contact your local NSC representative about surface mount (M) package availability. 


3-186 













Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Voltage Applied to Disabled Output 5.5V 

Operating Free Air Temperature Range 0°C to +70°C 
Storage Temperature Range - 65°C to + 1 50°C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

Min 

Nom 

Max 

Units 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

V 

V|H 

High Level Input Voltage 

2 



V 

V|L 

Low Level Input Voltage 



0.8 

V 

lOH 

High Level Output Current 



-15 

mA 

lOL 

Low Level Output Current 



48 

mA 

^CLK 

Clock Frequency 

0 


80 

MHz 

twCLK 

Width of Clock Pulse 

High 

4 



ns 

Low 

6 



fsu 

Data Setup Time 

Data 

4t 



ns 

CLR 

6 t 



tH 

Data Hold Time 

Data 

2t 



ns 

CLR 

ot 



Ta 

Free Air Operating Temperature 

0 


70 

°C 


The ( T ) arrow indicates the positive edge of the clock is used for reference. 


Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25‘’C. 


Symbol 

Parameter 

Conditions 

Min 

Typ 

Max 

Units 

V|K 

Input Clamp Voltage 

Vcc = 4.5V, l| = -18 mA 



-1.2 

V 

Vqh 

High Level Output 

Voltage 

Vcc — 4.5V, V|L = Max, 

Iqh = Max 

2.4 

3.3 


V 



Iqh 2 mA, Vcc = 

4.5V to 5.5V 

CVJ 

1 

o 

o 

> 




VoL 

Low Level Output 

Voltage 

Vcc = 4.5V, V|H = 2 V. 

Iql = Max 


0.35 

0.5 

V 

ll 

Input Current @ 

Max Input Voltage 

Vcc = 5.5V, V|H = 7V 



0.1 

mA 

l|H 

High Level Input Current 

Vcc = 5.5V, V|H = 2.7V 



20 

/xA 

l|L 

Low Level Input Current 

Vcc = 5.5V, V|L = 0.4V 



-0.5 

mA 

Iq 

Output Drive Current 

Vcc = 5.5V, Vo = 2.25V 

-30 


-112 

mA 

Iqzh 

Off-State Output Current, 
High Level Voltage 

Applied 

Vcc = 5.5V, V|H = 2V, 

Vo = 2.7V 


■ 

50 

jaA 

Iqzl 

Off-State Output Current, 
Low Level Voltage 

Applied 

> 

CM 

II 

I 

> 

iri 

o o 
> > 


■ 

-50 

jxA 

Icc 

Supply Current 

Vcc = 5.5V 

Outputs High 


88 

142 




Outputs Open 

Outputs Low 


94 

150 

mA 




Outputs Disabled 


100 

160 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 


Symbol 

Parameter 

fMAX 

Maximum Ciock Frequency 

tpLH 

Propagation Delay Time 

Low to High Level Output 

tpHL 

Propagation Delay Time 

High to Low Level Output 

tpZH 

Output Enable Time 
to High Levei Output 

fpZL 

Output Enabie Time 
to Low Levei Output 

tpHZ 

Output Disable Time 
from High Level Output 

tpLZ 

Output Disable Time 
from Low Level Output 


Conditions 


Vcc = 4.5V to 5.5V 
Rl = 500a 
Cl = 50 pF 


From 

To 



Clock 

Any Q 

Clock 

Any Q 

Output 

Control 

Any Q 

Output 

Control 

Any Q 

Output 

Control 

Any Q 

Output 

Control 

Any Q 
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Corporation 


DM74AS880 Dual 4-Bit D-Type 

Transparent Latches with TRI-STATE® Outputs 


General Description 

These dual 4-bit inverting registers feature totem-pole TRI- 
STATE outputs designed specifically for driving highly-ca- 
pacitive or relatively low-impedance loads. The high-imped- 
ance state and increased high-logic-level drive provide 
these registers with the capability of being connected direct- 
ly to and driving the bus lines in a bus-organized system 
without need for interface or pull-up components. They are 
particularly attractive for implementing buffer registers, I/O 
ports, bidirectional bus drivers, and working registers. 

The eight inverting latches of the AS880 are transparent D- 
type latches meaning that while the enable (G) is high the Q 
outputs will follow the complement of the data (D) inputs. 
When the enable is taken low the output will be latched at 
the complement of the level of the data that was set up. 

A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high-impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines signifi- 
cantly. 


The output control does not affect the internal operation of 
the latches. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 

The pinout is arranged to ease printed circuit board layout. 
All data inputs are on one side of the package while all 
outputs are on the other side. 

Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ TRI-STATE buffer-type outputs drive bus lines directly 

■ Space saving 300 mil wide package 

■ Bus structured pinout 


Connection Diagram 


Dual-In-Line Package 


ENABLE 

Vcc 1G 101 


24 1 23 1 22! 21 1 


204 2G 2PRE 
isl 14| 13| 



lj_ 2|_ 3| 
1PRE 10c 1D1 


10| 1l| 12| 

2D4 26c GND 


Order Number DM74AS880NT 
See NS Package Number N24C* 


’Contact your local NSC representative about surface mount (M) package availability. 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Voltage Applied to Disabled Output 5.5V 

Operating Free Air T emperature Range 0°C to + 70°C 

Storage T emperature Range - 65°C to + 1 50°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Min 

Nom 

Max 

Units 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

V 

V|H 

High Level Input Voltage 

2 



V 

V|L 

Low Level Input Voltage 



0.8 

V 

lOH 

High Level Output Current 



-15 

mA 

lOL 

Low Level Output Current 



48 

mA 

tw 

Pulse Width 

Enable 

2.5 



ns 



Preset Low 

4 



ns 

tsu 

Data Setup Time 

2i 



ns 

tH 

Data Hold Time 

u 



ns 

Ta 

Free Air Operating Temperature 

0 


70 

°C 


The ( 4, ) arrow indicates the negative edge of the enable is used for reference. 


Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol 

Parameter 

Conditions 

Min 

Typ 

Max 

Units 

V|K 

Input Clamp Voltage 

Vcc = 4.5V, ll = -18 mA 



-1.2 

V 

Vqh 

High Level Output 

Voltage 

Vcc = 4.5V, V|L = V|L Max, 
lOH = Max 

2.4 

3.3 


V 



Iqh = ~2 mA, Vcc = 

4.5V to 5.5V 

CM 

1 

o 

o 

> 




Vql 

Low Level Output 

Voltage 

Vcc = 4.5V, V|H = 2V, 

Iql = Max 


0.35 

1 

0.5 

V 

ll 

Input Current @ Max 

Input Voltage 

Vcc = 5.5V, V,H = 7V 



0.1 

mA 

l|H 

High Level Input Current 

Vcc = 5.5V, V|H = 2.7V 



20 

juA 

l|L 

Low Level Input Current 

Vcc = 5.5V, V|L = 0.4V 



-0.5 

mA 

Iq 

Output Drive Current 

Vcc = 5.5V, Vo = 2.25V 

-30 


-112 

mA 

Iqzh 

Off-State Output Current, 
High Level Voltage 

Applied 

Vcc = 5.5V, V|h = 2V. 

Vo = 2.7V 


■ 

50 

jliA 

Iqzl 

Off-State Output Current, 
Low Level Voltage 

Applied 

Vcc = 5.5V, V|H = 2V, 

Vo = 0.4V 


■ 

-50 

jaA 

>cc 

Supply Current 

Vcc = 5.5V 

Outputs High 


73 

118 




Outputs Open 

Outputs Low 


76 

122 

mA 




Outputs Disabled 


86 

137 
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Switching Characteristics over recommended operating free air temperature range (Note 1 ) 


Symbol 

Parameter 

Conditions 

From 

To 

Min 

Max 

Units 

tpLH 

Propagation Delay Time 

Low to High Level Output 

Vcc = 4.5V to 5.5V 

Rl = 500ft 

Cl = 50 pF 

Data 

Any Q 

4 

9.5 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Data 

Any Q 

4 

8.5 

ns 

tPLH 

Propagation Delay Time 

Low to High Level Output 

Enable 

Any Q 

6 

11.5 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Enable 

Any Q 

4 

8 

ns 

tpZH 

Output Enable Time 
to High Level Output 

Output 

Control 

Any Q 

2 

7.5 

ns 

tpZL 

Output Enable Time 
to Low Level Output 

Output 

Control 

Any Q 

4 

10 

ns 

tPHZ 

Output Disable Time 
from High Level Output 

Output 

Control 

Any Q 

2 

6.5 

ns 

tpLZ 

Output Disable Time 
from Low Level Output 

Output 

Control 

Any Q 

2 

8 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Preset 

Any Q 

4 

10 

ns 


Note 1: See Section 1 for test waveforms and output load. 


Function Table 


Inputs 

Output 

Q 

PRE 

D 

EN 

OC 

X 

X 

X 

H 

Z 

L 

X 

X 

L 

L 

H 

H 

H 

L 

L 

H 

L 

H 

L 

H 

H 

X 

L 

L 

Qo 


L = Low State, H = High State, X = Don’t Care 
Z = High Impedance State 
Qq = Previous Condition of Q 
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National 

Semiconductor 

Corporation 


DM74AS881B 4-Bit Arithmetic Logic 
Unit/Function Generator 


General Description 

The DM74AS881B is an arithmetic logic unit (ALU)/function 
generator that has a complexity of 77 equivalent gates, re- 
spectively, on a monolithic chip. These circuits perform 16 
binary arithmetic operations on two 4-bit words, as shown in 
Tables I and II. These operations are selected by the four 
function-select lines (SO, SI, S2, S3) and include addition, 
subtraction, decrement, and straight transfer. When per- 
forming arithmetic manipulations, the internal carries must 
be enabled by applying a low level voltage to the mode 
control input (M). A full carry look-ahead scheme is made 
available in these devices for fast, simultaneous carry gen- 
eration by means of two cascade outputs (pins 15 and 17) 
for the four bits in the package. When used in conjunction 
with the DM74AS882 full carry look-ahead circuits, high 
speed arithmetic operations can be performed. The typical 
addition times shown previously illustrate the little additional 
time required for addition of longer words when full carry 
look-ahead is employed. The method of cascading ’AS882 
circuits with these ALUs to provide multi-level full carry look- 
ahead is illustrated under “signal designations.” 

If high speed is not of importance, a ripple-carry input (Cp) 
and a ripple-carry output (Cp + 4 ) are available. However, the 
ripple-carry delay has also been minimized so that arithme- 
tic manipu'*>tions for small word-lengths can be performed 
without exij?nal circuitry. 


Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Functionally and pin-for-pin compatible with Schottky 
TTL counterpart 

■ Improved AC performance over Schottky counterpart 

■ Arithmetic operating modes: 

Addition 

Subtraction 

Shift operand A one position 

Magnitude comparison 

Plus twelve other arithmetic operations 

■ Logic function modes: 

Exclusive-OR 

Comparator 

AND, NAND, OR, NOR 

Plus ten other logic operations 

■ Full look-ahead for high speed operations on long 
words 


Connection Diagram 

Dual-ln-Llne Package 


Pin Designations 


Vcc A1 B1 A2 B2 A3 B3 G Cn + « P A = B F3 

I 24 I 23 I 22 I 21 I 20 1 19 1 18 1 17 1 16 I IS 1 14 1 13 


|1 1 2 1 3 1 4 1 5 1 6 1 7 1 8 |9 1 10 1 11 1 12 

BO AO S3 S2 SI SO Cn M . FO FI F2 GNO 


Top View 

Order Number DM74AS881BNT 
See NS Package Number N24C* 


Designation Pin Number Function 

A3, A2, A1 , AO 1 9, 21 , 23, 2 Word A Inputs 
B3, B2,B1,B0 18,20,22,1 Word B Inputs 


S3, S2, SI, SO 



3, 4, 5 , 6 



Word B Inputs 

Function-Select 

Inputs 


Inv. Carry Input 


Mode Control 
Input 


1 3, 1 1 , 1 0, 9 Function Outputs 


Comparator Output 


Carry Propagate 

Output 

16 Inv. Carry Output 

17 Carry Generate 
Output 

24 Supply Voltage 


’Contact your local NSC representative about surface mount (M) package availability. 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air 

T emperature Range 0°C to + 70°C 

Storage T emperature Range - 65°C to + 1 50°C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

Min 

Typ 

Max 

Units 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

V 

VlH 

High Level Input Voltage 

2 



V 

VoH 

High Level Output Voltage 

A = B Output Only 



5.5 

V 

lOH 

High Level Output Current 

All Outputs Except 

A = B and G 



-2 

mA 



G 



-3 


lOL 

Low Level Output Current 

All Outputs Except G 



20 

mA 



G 



48 


Ta 

I Operating Free Air Temperature 

0 


70 

“C 


Electrical Characteristics over recommended operating free air temperature (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V|K 

Input Clamp Voltage 

Vcc = 4.5V, l| = -18 mA 



-1.2 

V 

Vqh 

High Level Output 

Voltage 

Vcc = 4.5V to 5.5V 

Iqh = -2 mA 

Any Output 
Except A = B 

< 

o 

o 

I 

IV) 



V 

Vcc = 4.5V, loH = -3 mA 

G 

2.4 

■EH 


Iqh 

High Level Output Current 

Vcc = 4.5V, Vqh = 5.5V 



1 

0.1 

mA 

Vql 

Low Level Output 

Voltage 

Vcc — 4.5V, Iql — 20 mA 

Any Output 
Except G 


0.3 

0.5 

B 

Vcc — 4.5V, Iql — 48 mA 

G 


0.4 

0.5 

ii 

Input Current @ Max 

Input Voltage 

Vcc = 5.5V, V| = 7V 

M Input 



0.1 

mA 

Any A or B Input 



0.3 

Any S Input 



0.4 

Carry Input 



0.6 

l|H 

High Level Input 

Current 

Vcc = 5.5V, V| = 2.7V 

M Input 



20 

JU.A 

Any A or B Input 



60 

Any S Input 



80 

Carry Input 



120 

l|L 

Low Level Input 

Current 

Vcc = 5.5V, Vi = 0.4V 

M Input 



-0.5 

mA 

Any A or B Input 



-1.5 

Any S Input 



-2 

Carry Input 



-3 

>0 

Output Drive Current 

Vcc = 5.5V, Vo = 2.25V 

All Outputs 
Except A = B 
and G 

-30 


-112 

mA 

G 


-165 


Icc 

Supply Current 

I Vcc = 5.5V 


70 

104 

mA 


Note 1: All typical values are at Vcc = 5V. Ta = 25°C. 
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Switching Characteristics 


Symbol 

Parameter 

Conditions 

From 

(Input) 

To 

(Output) 

Cl = 50pF(15pFforA = B) 

Rl = 500n(280nforA = B) 

Units 

Min 

Max 

tpLH 

Propagation Delay Time, 
Low-to-High Level Output 



Cn-l-4 

2 

9 

ns 

tpHL 

Propagation Delay Time, 
High-to-Low Level Output 

2 

9 

tpLH 

Propagation Delay Time, 
Low-to-High Level Output 

M = OV 

50 = S3 = 4.5V 

51 = S2 = OV 
(SUM Mode) 

Any A 
orB 

Cn-l-4 

2 

12 

ns 

tpHL 

Propagation Delay Time, 
High-to-Low Level Output 

2 

12 

tpLH 

Propagation Delay Time, 
Low-to-High Level Output 

M = OV 

50 = S3 = OV 

51 = S2 = 4.5V 
(DIFF Mode) 

Any A 
orB 

Cn-l-4 

2 

16 

ns 

tpHL 

Propagation Delay Time, 
High-to-Low Level Output 

2 

16 

tpLH 

Propagation Delay Time, 
Low-to-High Level Output 

M = OV 
(SUM or 

DIFF Mode) 


Any F 

3 

9 

ns 

tpHL 

Propagation Delay Time, 
High-to-Low Level Output 

3 

9 

tpLH 

Propagation Delay Time, 
Low-to-High Level Output 

M = OV 

50 = S3 = 4.5V 

51 = S2 = OV 
(SUM Mode) 

Any A 
orB 

G 

2 

7 

ns 

tpHL 

Propagation Delay Time, 
High-to-Low Level Output 

2 

7 

tpLH 

Propagation Delay Time, 
Low-to-High Level Output 

M = OV 

50 = S3 = OV 

51 = S2 = 4.5V 
(DIFF Mode) 

Any A 
orB 

G 

2 

9 

ns 

I 

Q. 

Propagation Delay Time, 
High-to-Low Level Output 

2 

9 

tpLH 

Propagation Delay Time, 
Low-to-High Level Output 

M = OV 

50 = S3 = 4.5V 

51 = S2 = OV 
(SUM Mode) 

Any A 
orB 

P 

2 

8 

ns 

tpHL 

Propagation Delay Time, 
High-to-Low Level Output 

2 

8 

tpLH 

Propagation Delay Time, 
Low-to-High Level Output 

M = OV 

50 = S3 = OV 

51 = S2 = 4.5V 
(DIFF Mode) 

Any A 
orB 

P 

2 

10 

ns 

tpHL 

Propagation Delay Time, 
High-to-Low Level Output 

2 

10 

tpLH 

Propagation Delay Time, 
Low-to-High Level Output 

M = OV 

50 = S3 = 4.5V 

51 = S2 = OV 
(SUM Mode) 

Aj or Bj 

Fi 

2 

8 

ns 

tpHL 

Propagation Delay Time, 
High-to-Low Level Output 

2 

8 

tpLH 

Propagation Delay Time, 
Low-to-High Level Output 

M = OV 

50 = S3 = OV 

51 = S2 = 4.5V 
(DIFF Mode) 

Aj or Bj 

Fi 

2 

10 

ns 

tpHL 

Propagation Delay Time, 
High-to-Low Level Output 

2 

10 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

M = 4.5V 
(Logic Mode) 

Aj or Bj 

Fj 

2 

11 

ns 

tPHL 

Propagation Delay Time, 
High-to-Low Level Output 

2 

11 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

M = OV 

50 = S3 = OV 

51 = S2 = 4.5V 
(DIFF Mode) 

Any A 
orB 

■ 

4 

21 

ns 

tPHL 

Propagation Delay Time, 
High-to-Low Level Output 

4 

21 
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Switching Characteristics (Continued) 


Symbol 

Parameter 

Conditions 

From 

(Input) 

To 

(Output) 

Cl = 50 pF (15 pF for A = B) 

Rl = 500ft (280ft for A = B) 

Units 

Min 

Max 

tpLH 

Propagation Delay Time, 
Low-to-High Level Output 

On = M = SO = 

S3 = 4.5V, 

SI = S2 = OV, 

Equality (Aj = Bj 
or Aj ^ Bj) 

Any A 
or B 

P 

2 

15 

ns 

tpHL 

Propagation Delay Time, 
High-to-Low Level Output 

2 

15 

fpLH 

Propagation Delay Time, 
Low-to-High Level Output 

On = M = S3 = 4.5V, 
SI = S2 = OV, 

Equality (Aj = Bj 
or Aj # Bj) 

Any A 
orB 

Cn-f - 4 

2 

18 

ns 

tpHL 

Propagation Delay Time, 
High-to-Low Level Output 

2 

18 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

On = m = S2 = 4.5V, 
SO = SI = S3 = OV, 

(Aj = Bj = H or 

Aj or Bj = L) 

Any A 
or B 

P 

2 

15 

ns 

tPHL 

Propagation Delay Time, 
High-to-Low Level Output 

2 

15 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

On = M = S2 = 4.5V. 
SO = SI = S3 = OV. 

(Aj = Bj = H or 

Aj or Bj = L) 

Any A 
or B 

Cn + 4 

2 

19 

ns 

tpHL 

Propagation Delay Time, 
High-to-Low Level Output 

2 

19 


Number 

of 

Bits 

Typical Addition Times 
Using AS881 and AS882 

Package Count 

Carry Method 
Between 
ALUs 

Arithmetic/ 
Logic Units 

Look-Ahead 
Carry Generators 

1 to4 

5 

1 

0 

None 

5 to 8 

10 

2 

0 

Ripple 

9 to 16 

14 

3or4 

1 

Full Look-Ahead 

17 to 64 

19 

5 to 16 

2 to 5 

Full Look-Ahead 


Functional Description 


The DM74AS881B will accommodate active-high or active-low data if the pin designations are interpreted as follows: 


Pin Number 

2 

1 

23 

22 

21 

20 

0 

Q 

9 

m 

D 

0 

7 

16 

la 

17 

Active-Low Data (Table 1) 

AO 

BO 

A1 

B1 

A2 

B2 

IQI 

m 

0 

El 

m 

m 

^9 

^0-1-4 

p 

G 

Active-High Data (Table II) 

AO 

BO 

A1 

B1 

A2 

B2 


m 

la 

El 


0 

^9 

Cn-t-4 

D 

Y 


Subtraction is accomplished by 1’s complement addition 
where the 1 ’s complement of the subtrahend is generated 
internally. The resultant output is A - B - 1, which requires 
an end-around or forced carry to provide A - B. 

The DM74AS881B can aiso be utiiized as a comparator. 
The A = B output is internaily decoded from tHe function 
outputs (FO, Ft , F2, F3) so that when two words of equal 
magnitude are applied at the A and B inputs, it will assume a 
high level to indicate equality (A = B). The ALU must be in 
the subtract mode with Cn = H when performing this com- 
parison. The A = B output is open-collector so that it can 
be wire-AND connected to give a comparison for more than 
four bits. The carry output (Cn-1-4 ) can also be used to sup- 
ply relative magnitude information. Again, the ALU must be 
placed in the subtract mode by placing the function-select 
inputs S3, S2, S1, SO at L, H, H, L, respectively. 


Input 

Cn 

Output 
Cn + 4 

Active-Low Data 
(Figure 1) 

Active-High Data 
(Figure 2) 

H 

H 

A^ B 

A ^ B 

H 

L 

A < B 

A > B 

L 

H 

A > B 

A < B 

L 

L 

A ^ B 

A ^ B 


These circuits have been designed to not only incorporate 
all of the designer’s requirements for arithmetic operations, 
but also to provide 16 possible functions of two Boolean 
variables without the use of external circuitry. These logic 
functions are selected by use of the four function-select in- 
puts (SO, SI, S2, S3) with the mode control input (M) at a 
high level to disable the internal carry. The 16 logic func- 
tions are detailed in Tables I and II and include exclusive- 
OR, NAND, AND, NOR, and OR functions. 
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Functional Description (Continued) 



L 

L 

L 

H 

L 

L 

H 

L 

L 

L 

H 

H 

L 

H 

L 

L 

L 

H 

L 

H 

L 

H 

H 

L 

L 

H 

H 

H 

H 

L 

L 

L 

H 

L 

L 

H 

H 

L 

H 

L 

H 

L 

H 

H 

H 

H 

L 

L 

H 

H 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 


M = H 
Logic 
Functions 


F = A + B 
F = B 


F = A e B 
F = A + B 
F = AB 
F = A e B 
F = B 
F = A + B 
F = 0 
F = AB 
F = AB 
F = A 


Active-Low Data 


= L; Arithmetic Operations 




F = A Minus 1 
F = AB Minus 1 
F = AB Minus 1 
F = Minus 1 (2’s Comp) 
F = A Plus (A + B) 

F = AB Plus (A + B) 

F = A Minus B Minus 1 
F = A + B 
F = A Plus (A + B) 

F = A Plus B 
F = AB Plus (A + B) 

F = A + B 
F = A Plus A* 

F = AB Plus A 
F = AB Plus A 
F = A 


F = A 
F = AB 
F = AB 
F = Zero 

F = A Plus (A + B) Plus 1 
F = AB Plus (A + B) Plus 1 
F = A Minus B 
F = (A + B) Plus 1 
F = A Plus (A + B) Plus 1 
F = A PlusB Plus 1 
F = AB Plus (A + B) Plus 1 
F = (A + B) Plus 1 
F = A Plus A Plus 1 
F = AB Plus A Plus 1 
F = AB Plus A Plus 1 
F = A Plus 1 


'Each bit is shifted to the next more significant position. 



L 

L 

L 

H 

L 

L 

H 

L 

L 

L 

H 

H 

L 

H 

L 

L 

L 

H 

L 

H 

L 

H 

H 

L 

L 

H 

H 

H 

H 

L 

L 

L 

H 

L 

L 

H 

H 

L 

H 

L 

H 

L 

H 

H 

H 

H 

L 

L 

H 

H 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 


M = H 
Logic 
Functions 


F = A 
F = A + B 
F = AB 
F = 0 
F = ^ 

F = B 
F = A © B 
F = AB 
F = A + B 


M = L; Arithmetic Operations 

On = H (No Carry) 

Cn = L (With Carry) 

F = A 

F = A Plus 1 

F = A + B 

F = (A + B) Plus 1 

F = A + B 

F = (A + B) Plus 1 

F = Minus 1 (2’s Comp) 

F = Zero 

F = A Plus AB 

F = A PlusAB Plus 1 

F = (A + B)PlusAB 

F = (A + B) Plus AB Plus 1 

F = A Minus B Minus 1 

F = A Minus B 

F = AB Minus 1 

F = AB 

F = APIusAB 

F = A PlusAB Plus 1 

F = A Plus B 

F = A Plus B Plus 1 

F = (A + B) Plus AB 

F = (A + B) PlusAB Plusi 

F = AB Minus 1 

F = AB 

F = A Plus A* 

F = A Plus A Plus 1 

F = (A + B) Plus A 

F = (A + B) Plus A Plusi 

F = (A + B) Plus A 

F = (A + B) Plus A Plus 1 

F = A Minus 1 

F = A 


’Each bit is shifted to the next more significant position. 
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Functional Description (Continued) 

The DM74AS881B has the same pinout and same function- 
ality as the DM74AS181B, except for the P, G, and Cn +4 
outputs when the device is in the logic mode (M = H). 

In the logic mode, the DM74AS881B provides the user with 
a status check on the input words, A_and B, and the output 
word, F. While in the logic mode, the P, G and Cn +4 outputs 
supply status information based upon the following logical 
combinations: 

P = FO + FI -F F2 -t- F3 

G = H 

. Cn + 4 ~ PCn- 

The combination of signals on the S3 through SO control 
lines determines the operation performed on the data words 
to generate the output bits, Fj. By monitoring the P and 
Cn +4 outputs, the user can determine if all pairs of input 
bits are equal (see Function Table for Input Bits Equal/Not 
Equal) or if any pair of inputs is high (see Function Table for 
Input Pairs High/Not High). The DM74AS881B has the 
unique feature of providing an A = B status while the exclu- 
sive-OR (®) function is being utilized. When the control in- 
puts (S3, S2, SI, SO) equal H, L, L, H, a status check is 
generated to determine whether all pairs (A|, Bj) are equal in 
the following manner: P = (AO © BO) + (At © B1) + (A2 
© B2) -f- (A3 © B3). This unique bit-by-bit compari^n of 
the data words, which is available on the totem pole P out- 
put, is particularly useful when cascading in the 
DM74AS881B. As the A = B condition is sensed in the first 
stage, the signal is propagated through the same ports u^d 
for carry generation in the arithmetic mode (P and G). 


Thus, the A = B status is transmitted to the second state 
more quickly without the need for external multiplexing log- 
ic. The A = B open-collector output allows the user to 
check the validity of the bit-by-bit result by comparing the 
two signals for parity. 

If the user wishes to check for any pair of data inputs (A;, Bj) 
being high, it is necessary to set the control lines (S3, S2, 
S1, SO) to L, H, L, L. The data pairs willl then be ANDed 
together ^^the results OR^ in the following manner: P = 
AOBO + A1B1 -F A2B2 + A3B3. 


S3 

S2 

SI 

SO 

M 

P = FO 4- FI + F2 + F3 

L 

H 

L 

L 

H 

AOBO + A1B1 + A2B2 + A3B3 

H 

L 

L 

H 

H 

(AO © BO) + (A1 © B1) -f 
(A2 © B2) -F (A3 © B3) 


SIGNAL DESIGNATIONS 

In both Figures 1 and 2, the polarity indicators indicate that 
the associated input or output is active-low with respect to 
the function shown inside the symbol, and that the symbols 
are the same in both figures. The signal designations in Fig- 
ure 1 agree with the indicated internal functions based on 
active-low data, and are for use with the logic functions and 
arithmetic operations shown in Table I. The signal designa- 
tions have been changed in Figure 2 to accommodate th.e 
logic functions and arithmetic operations for the active-high 
data given in Table II. The DM74AS181 and DM74AS881B, 
together with the DM74AS882 and DM74S182, can be used 
with the signal designation of either Figure 1 or Figure 2. 


Function Table for Input Pairs High/Not High 
SO = S1 = S3 = L,S2 = H,and M = H 



Data Inputs 

AO = BO 

A1 = B1 

A2 = B2 

A3 = B3 

AO = BO 

A1 = B1 

A2 = B2 

A3 = B3 

AO ^ BO 

X 

X 

X 

X 

A1 B 1 

X 

X 

X 

X 

A2^ B2 

X 

X 

X 

X 

A3 B3 


Outputs 


Cn-i-4 


H H 
H H 



Function Table for Input Bits Equal/Not Equal 
SO = S3 = H, SI = S2 = L, and M = H 


B 

Data Inputs 

H 

AO or BO = L 

A1 or B1 = L 

A2orB2 = L 

A3orB3 = L 

L 

AO or BO = L 

Al orBI = L 

A2 or B2 = L 

A3 or B3 = L 

X 

AO = BO = H 

X 

X 

X 

X 

X 

Al = B1 = H 

X 

X 

X 

X 

X 

A2 = B2 = H 

X 

X 

X 

X 

X 

A3 = B3 = H 


Outputs 


Cn-i-4 
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Parameter Measurement Information 


SUM Mode Test Table 

Function Inputs: SO = S3 = 4.5V, SI = S2 = M = OV 


Symbol 

Parameter 

Input 

Under 

Test 

other Input 
Same Bit 

other Data Inputs 

Output 

Under 

Test 

Output 

Apply 

4.5V 

Apply 

GND 

Apply 

4.5V 

Apply 

GND 

Waveform 

tPLH 

Propagation Delay Time 
Low-to-High Level Output 

■ 

i 

None 

Remaining 


F- 

In-Phase 

tpHL 

Propagation Delay Time 
High-to-Low Level Output 

■ 

A and B 


“ 1 

tpLH 

Propagation Delay Time 
Low-to-High Level Output 

Bi 

■ 

None 

Remaining 


F- 

In-Phase 

tPHL 

Propagation Delay Time 
High-to-Low Level Output 


■ 

A and B 

'^n 

' 1 

tPLH 

Propagation Delay Time 
Low-to-High Level Output 

■ 

Bj 

None 

None 

Remaining 

p 

In-Phase 

tpHL 

Propagation Delay Time 
High-to-Low Level Output 

■ 


A and B, On 


tPLH 

Propagation Delay Time 
Low-to-High Level Output 

Bi 

■ 

None 

None 

Remaining 

p 

In-Phase 

tpHL 

Propagation Delay Time 
High-to-Low Level Output 

■ 

A and B, Cp 


tPLH 

Propagation Delay Time 
Low-to-High Level Output 

A; 

None 

B; 

Remaining 

Remaining 

G 

In-Phase 

tPHL 

Propagation Delay Time 
High-to-Low Level Output 


D( 

B 

A,Cn 

tpLH 

Propagation Delay Time 
Low-to-High Level Output 

Bi 

None 

Ai 

Remaining 

Remaining 

Q 

In-Phase 

tpHL 

Propagation Delay Time 
High-to-Low Level Output 


B 

A.Cn 


tpLH 

Propagation Delay Time 
Low-to-High Level Output 

CL 

None 

None 

All 

All 

Any F 

In-Phase 

tpHL 

Propagation Delay Time 
High-to-Low Level Output 


A 

B 

orCn + 4 

tpLH 

Propagation Delay Time 
Low-to-High Level Output 

■ 

None 

B; 

Remaining 

Remaining 

M 

Out-of-Phase 

tpHL 

Propagation Delay Time 
High-to-Low Level Output 

■ 


B 

A, Cn 

B 

tPLH 

Propagation Delay Time 
Low-to-High Level Output 

B; 

None 

1 

A; 

Remaining 

Remaining 

M 

Out-of-Phase 

tpHL 

Propagation Delay Time 
High-to-Low Level Output 


^1 

B 

A, Cp 

B 













































































































Parameter Measurement Information (continued) 

Logic Mode Test Table 

Function Inputs: SI = S2 = M = 4.5V, SO = S3 = OV 

Symbol 

Parameter 

Input 

Under 

Test 

Other Input 
Same Bit 

Other Data Inputs 

Output 

Under 

Test 

Output 

Waveform 

Apply 

4.5V 

Apply 

GND 

Apply 

4.5V 

Apply 

GND 

tpLH 

Propagation Delay Time 
Low-to-High Level Output 

A- 

B 

None 

None 

Remaining 

A and B, Cn 

■ 

Out-of-Phase 

tPHL 

Propagation Delay Time 
High-to-Low Level Output 

M| 

tpLH 

Propagation Delay Time 
Low-to-High Level Output 

a 

Ai 

None 

None 

Remaining 

A and B, Cn 

Fi 

Out-of-Phase 

tpHL 

Propagation Delay Time 
High-to-Low Level Output 

D| 

DIFF Mode Test Table 

Function Inputs: SI = S2 = 4.5V, SO = S3 = M = OV 

Symbol 

Parameter 

Input 

Under 

Test 

Other Input 
Same Bit 

Other Data Inputs 

Output 

Under 

Test 

Output 

Waveform 

Apply 

4.5V 

Apply 

GND 

Apply 

4.5V 

Apply 

GND 

tpLH 

Propagation Delay Time 
Low-to-High Level Output 

0 

None 

Bi 

Remaining 

A 

Remaining 

B, Cn 

fl 

In-Phase 

tPHL 

Propagation Delay Time 
High-to-Low Level Output 

tPLH 

Propagation Delay Time 
Low-to-High Level Output 

Bi 

Ai 

None 

Remaining 

A 

Remaining 

B.Cn 

Fi 

Out-of-Phase 

tPHL 

Propagation Delay Time 
High-to-Low Level Output 

tpLH 

Propagation Delay Time 
Low-to-High Level Output 

B 

None 

Bi 

None 

Remaining 

A and B, Cn 

P 

In-Phase 

tpHL 

Propagation Delay Time 
High-to-Low Level Output 

tpLH 

Propagation Delay Time 
Low-to-High Level Output 

B 

B 

None 

None 

Remaining 

A and B. Cn 

P 

Out-of-Phase 

tpHL 

Propagation Delay Time 
High-to-Low Level Output 

tpLH 

Propagation Delay Time 
Low-to-High Level Output 

B 

Bi 

None 

None 

Remaining 

A and B, Cn 

G 

In-Phase 

tpHL 

Propagation Delay Time 
High-to-Low Level Output 

tpLH 

Propagation Delay Time 
Low-to-High Level Output 

Bj 

None 

Ai 

None 

Remaining 

A and B, Cn 

G 

Out-of-Phase 

tpHL 

Propagation Delay Time 
High-to-Low Level Output 

tpLH 

Propagation Delay Time 
Low-to-High Level Output 

Ai 

None 

Bi 

Remaining 

A 

Remaining 

B.Cn 

B 

In-Phase 

tpHL 

Propagation Delay Time 
High-to-Low Level Output 
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Parameter Measurement Information (Continued) 


DIFF Mode Test Table (Continued) 

Function Inputs: S1 = S2 = 4.5V, SO = S3 = M = OV 


Symbol 

Parameter 

Input 

Under 

Test 

other Input 
Same Bit 

Other Data Inputs 

Output 

Under 

Test 

Output 

Apply 

4.5V 

Apply 

GND 

Apply 

1 4.5V 

Apply 

GND 

Waveform 

tpLH 

Propagation Delay Time 
Low-to-High Level Output 

Rs 

As 

None 

Remaining 

Remaining 

■ 

Out-of-Phase 

tPHL 

Propagation Delay Time 
High-to-Low Level Output 



A and B 

or Any F 

tpLH 

Propagation Delay Time 
Low-to-High Level Output 

Co 

None 

None 

All 

None 

Cn + 4 

In-Phase 

tpHL 

Propagation Delay Time 
High-to-Low Level Output 


A and B 

or Any F 

tPLH 

Propagation Delay Time 
Low-to-High Level Output 

■ 

Bi 

None 

None 

Remaining 

B 

Out-of-Phase 

tpHL 

Propagation Delay Time 
High-to-Low Level Output 

■ 

A and B, Cp 

tpLH 

Propagation Delay Time 
Low-to-High Level Output 

Bj 

NONE 

A| 

None 

Remaining 

Cn-l-4 

In-Phase 

tpHL 

Propagation Delay Time 
High-to-Low Level Output 


A and B, Cp 


Input Bits Equal/Not Equal Test Table 
Function Inputs: SO = S3 = M = 4.5V, SI = S2 = OV 


Symbol 

Parameter 

Input 

Under 

Test 

Other Input 
Same Bit 

Other Data Inputs 

Output 

Under 

Test 

Output 

Apply 

4.5V 

Apply 

GND 

Apply 

4.5V 

Apply 

GND 

Waveform 

tpLH 

Propagation Delay Time 
Low-to-High Level Output 

As 

Bi 

None 

Remaining 

None 

p 

Out-of-Phase 

tpHL 

Propagation Delay Time 
High-to-Low Level Output 


A and B, Cn 


tpLH 

Propagation Delay Time 
Low-to-High Level Output 

B 

Ai 

None 

Remaining 

None 

p 

Out-of-Phase 

tpHL 

Propagation Delay Time 
High-to-Low Level Output 


A and B, Cn 


tpLH 

Propagation Delay Time 
Low-to-High Level Output 

Ai 

None 

Bi 

Remaining 

None 

p 

In-Phase 

tpHL 

Propagation Delay Time 
High-to-Low Level Output 



A and B, Cn 


tPLH 

Propagation Delay Time 
Low-to-High Level Output 

Bi 

None 

Ai 

Remaining 

None 

p 

In-Phase 

tPHL 

Propagation Delay Time 
High-to-Low Level Output 



A and B, Cn 


tPLH 

Propagation Delay Time 
Low-to-High Level Output 

■ 

Bi 

None 

Remaining 

None 

B 

In-Phase 

tpHL 

Propagation Delay Time 
High-to-Low Level Output 

■ 


A and B, Cn 
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Parameter Measurement Information (Continued) 


Input Bits Equal/Not Equal Test Table (Continued) 
Function Inputs: SO = S3 = M = 4.5V, SI = S2 = OV 


Symboi 

Parameter 

Input 

Under 

Test 

Other Input 
Same Bit 

Other Data Inputs 

Output 

Under 

Test 

Output 

Apply 

4.5V 

Apply 

GND 

Apply 

4.5V 

Apply 

GND 

Waveform 

tpLH 

Propagation Delay Time 
Low-to-High Level Output 

Bj 

Aj 

None 

Remaining 

None 

Cn + 4 

In-Phase 

tPHL 

Propagation Delay Time 
High-to-Low Level Output 


A and B, Cp 

tpLH 

Propagation Delay Time 
Low-to-High Level Output 

■ 

None 

Bi 

Remaining 

None 

Cn-l-4 

Out-of-Phase 

tpHL 

Propagation Delay Time 
High-to-Low Level Output 

■ 


A and B, Cn 

tpLH 

Propagation Delay Time 
Low-to-High Level Output 

Bi 

None 

Ai 

Remaining 

None 


Out-of-Phase 

tpHL 

Propagation Delay Time 
High-to-Low Level Output 



A and B, Cn 


Input Pairs High/Not High Test Table 
Function inputs: S2 = M = 4.5V, SO = SI = S3 = OV 


Symbol 

Parameter 

Input 

Under 

Test 

Other Input 
Same Bit 

Other Data Inputs 

Output 

Under 

Test 

Output 

Apply 

4.5V 

Apply 

GND 

Apply 

4.5V 

Apply 

GND 

Waveform 

tPLH 

Propagation Delay Time 
Low-to-High Level Output 

■ 

Bi 

None 

Remaining 

Remaining 

p 

In-Phase 

tpHL 

Propagation Delay Time 
High-to-Low Level Output 

■ 

A, Cn 

B 


tpLH 

Propagation Delay Time 
Low-to-High Level Output 

Bi 

Ai 

None 

Remaining 

Remaining 

p 

In-Phase 

tpHL 

Propagation Delay Time 
High-to-Low Level Output 


B. Cn 

A 


tpLH 

Propagation Delay Time 
Low-to-High Level Output 

■ 

Bi 

None 

Remaining 

Remaining 

Cn-l-4 

Out-of-Phase 

tPHL 

Propagation Delay Time 
High-to-Low Level Output 

■ 


A, Cn 

B 

tpLH 

Propagation Delay Time 
Low-to-High Level Output 

Bi 

Ai 

None 

Remaining 

Remaining 

B 

Out-of-Phase 

tpHL 

Propagation Delay Time 
High-to-Low Level Output 



B. Cn 

A 
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DM74AS1000A Quadruple 2-Input NAND Drivers 

General Description Features 

These devices contain four independent 2-input drivers, ■ Switching specifications at 50 pF 

each of which performs the logic NAND function. The ■ Switching specifications guaranteed over full tempera- 

’AS1000A is a driver version of the ’ASOO. Each driver has ture and Vqc range 

increased output drive capability to allow the driving of high ■ Advanced oxide-isolated, ion-implanted Schottky TTL 
capacitive loads. process 

■ Improved line receiving characteristics 


Connection Diagram 

Dual-In-Line Package 


Vcc 4B 4A 4Y 3B 3A 3Y 



Order Number DM74AS1000AN 
See NS Package Number N14A* 


Function Table 


Y = AB 


Inputs 

Output 

A 

B 

Y 

L 

L 

H 

L 

H 

H 

H 

L 

H 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 


•Contact your local NSC representative about surface mount (M) package availability. 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air T emperature Range 0°C to + 70°C 

Storage T emperature Range - 65°C to + 1 50°C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

Min 

Norn 

Max 

Units 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

V 

V|H 

High Level Input Voltage 

2 



V 

VlL 

Low Level Input Voltage 



0.8 

V 

lOH 

High Level Output Current 



-48 

mA 

lOL 

Low Level Output Current 



48 

mA 

Ta 

Free Air Operating Temperature 

0 


70 

”C 


Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc 


5V, Ta = 25°C. 


Symbol 

Parameter 

Conditions 

Min 

Typ 

Max 

Units 

V|K 

Input Clamp Voltage 

Vcc = 4.5V, l| = -18 mA 



1.2 

V 

Vqh 

High Level Output 

Vcc = 4.5V 

•oh = fTiA 

2.4 

3.2 




Voltage 

V|L = Max 

•oh = Max 

2 



V 



lOH = -2 mA, Vcc = 4.5V to 5.5V 

CM 

1 

o 

o 

> 




Vql 

Low Level Output 

Voltage 

Vcc = 4.5V, V|H = 2V 

Iql ~ Max 


0.35 

0.5 

■ 

l| 

Input Current @ 

Max Input Voltage 

Vcc “ 5.5V, V|H = 7V 



0.1 

mA 

l|H 

High Level Input Current 

Vcc = 5.5V, V|H = 2.7V 



20 

jbiA 

l|L 

Low Level Input Current 

Vcc = 5.5V, V|L = 0.4V 



-0.5 

mA 

>0 

Output Drive Current 

Vcc = 5.5V, Vo = 2.25V 

-50 

-135 

-200 

mA 

ICCH 

Supply Current 

Outputs High, Vcc = 5.5V, V| = OV 


2.3 

3.5 

mA 

ICCL 

Supply Current 

Outputs Low, Vcc = 5.5V, V| = 4.5V 


11.5 

19 

mA 


Switching Characteristics over recommended operating free air temperature range (Note 1) 


Symbol 

Parameter 

Conditions 

Min 

Max 

Units 

•PLH 

Propagation Delay Time 

Low to High Level Output 

Vcc = 4.5V to 5.5V 

Rl = 500ft 

1 

4 

ns 

tpHL 

Propagation Delay Time 

High to Low Level Output 

Cl = 50 pF 

1 

4 

ns 


Note 1: See Section 1 for test waveforms and output load. 
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Corporation 


DM74AS1004A Hex Inverting Drivers 


General Description 

These devices contain six independent 2-input drivers, each 
of which performs the logic invert/complement function. 
The ’AS1004A is a driver version of the ’AS04. Each driver 
has increased output drive capability to allow the driving of 
high capacitive loads. 


Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 


Connection Diagram 

Dual-ln-Line Package 
Vcc A6 Y6 as Y5 A4 Y4 


14 

13 

12 

11 

10 

9 8 

r[>o- 

-t>o- 


-Oo 

“^>0- 

-{>j 

1 

2 

3 

4 

5 

6 |7 


A1 Y1 A2 Y2 A3 Y3 GNO 

TL/F/6338-1 

Order Number DM74AS1004AN 
See NS Package Number N14A* 


Function Table 


A = Y 


Input 

Output 

A 

Y 

L 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 


’Contact your local NSC representative about surface mount (M) package availability. 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for avaiiabiiity and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air T emperature Range O^C to + 70°C 

Storage Temperature Range -65°C to + 1 50°C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

Iqh 

High Level Output Current 

Iql 

Low Level Output Current 

Ta 

Free Air Operating Temperature 



Eiectrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Min 


Symbol 

Parameter 

V|K 

Input Clamp Voltage 

Vqh 

High Level Output 
Voltage 

Vql 

Low Level Output 
Voltage 

ll 

Input Current @ 

Max Input Voltage 

l|H 

High Level Input Current 

l|L 

Low Level Input Current 

Iq 

Output Drive Current 

icc 

Supply Current 


Conditions 

Vcc = 4.5V. I| = - 

-18 mA 

Iqh = “2 mA, Vcc 

= 4.5V to 5.5V 

Iqh = ~3 mA, Vcc 

= 4.5V 

Iqh = Max, Vcc = 

4.5V 

Vcc = 4.5V, Iql = 

Max 

Vcc = 5.5V, V|H = 

7V 

Vcc == 5.5V, V|H = 

2.7V 

Vcc = 5.5V, V|L = 

0.4V 

Vcc = 5.5V. Vo = 

2.25V 

Vcc = 5.5V 

Outputs High 


Outputs Low 



Switching Characteristics over recommended operating free air temperature range (Note 1 ) 


Symbol 

Parameter 

tpLH 

Propagation Delay Time 

Low to High Level Output 

tpHL 

Propagation Delay Time 

High to Low Level Output 


Conditions 


Vcc = 4.5V to 5.5V 
Rl = 50on 
Cl = 50 pF 
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DM74AS1008A Quadruple 2-Input AND Driver 


General Description 

This device contains four independent 2-input drivers, each 
of which performs the logic AND function. The ’AS1008A is 
a driver version of the ’AS08. Each driver has increased 
output drive to allow the driving of high capacitive loads. 


Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over fuil tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Improved line receiving characteristics 


Connection Diagram 


Dual-In-Line Package 
Vcc B4 A4 Y4 B3 A3 YS 

' ' * ■ ‘ 1 ho 1 0 Is 



Function Table 


1 B1 Y1 A2 B2 Y2 GND 

Order Number DM74AS1008AN 
See NS Package Number N14A* 


Inputs 

Output 

A 

B 

Y 

L 

L 

L 

L 

H 

L 

H 

L 

L 

H 

H 

H 


L = Low Logic Level 
H = High Logic Level 


•Contact your local NSC representative about surface mount (M) package availability. 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 0°C to + 70°C 

Storage Temperature Range -65°C to + 150°C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

Iqh 

High Level Output Current 

Iql 

Low Level Output Current 

Ta 

Free Air Operating Temperature 



Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Min 


Symbol 

Parameter 

V|K 

Input Clamp Voltage 

Vqh 

High Level Output 
Voltage 

Vql 

Low Level Output 
Voltage 

l| 

Input Current at Max 
Input Voltage 

l|H 

High Level Input Current 

Iil 

Low Level Input Current 

Iq 

Output Drive Current 

ICCH 

Supply Current with 
Outputs High 

Iccl 

Supply Current with 
Outputs Low 


Conditions 

Vcc = 4.5V, li = - 

18 mA 

Vcc = 4.5V 

•oh = “3 fTiA 

> 

CM 

II 

X 

> 

lOH = Max 

Iqh = ~2 mA, Vcc 

= 4.5V to 5.5V 

Vcc = 4.5V, V|L = 
Iql = Max 

0.8V 

Vcc = 5.5V, V|H = 

7V 

Vcc = 5.5V, V|H = 

2.7V 

Vcc= 5.5V, ViL = 

0.4V 

Vcc = 5.5V, Vo = 

2.25V 

Vcc = 5.5V. V| = 4.5V 

Vcc = 5.5V. V| = OV 


Max 

Units 

-1.2 

V 



Switching Characteristics over recommended operating free air temperature range (Note 1) 


Parameter Conditions 


Vcc = 4.5V to 5.5V 
Rl = 50on 
Cl = 50 pF 


Symbol 

Parameter 

tpLH 

Propagation Delay Time 

Low to High Level Output 

tpHL 

Propagation Delay Time 

High to Low Level Output 


Min 

Max 

Units 

1 

6 

ns 

1 

6 

ns 
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DM74AS1032A Quadruple 2-Input OR Driver 


General Description 

This device contains four independent 2-input drivers, each 
of which performs the logic OR function. The ’AS1032A is a 
driver version of the ’AS32A. Each driver has increased out- 
put drive capability to allow the driving of high capacitive 
loads. 


Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Improved line receiving characteristics 


Connection Diagram 


Dual-in-Llne Package 
Vcc A4 Y4 B3 A3 Y3 



A1 B1 Y1 A2 B2 Y2 GND 

TL/F/6340-1 

Order Number DM74AS1032AN 
See NS Package Number N14A* 


Function Table 


Y = A -t- B 


Inputs 

Output 

Y 

A 

B 

L 

L 

L 

H 

X 

H 

X 

H 

H 


L = Low Logic Level 
H = High Logic Level 
X = Either Low or High Logic Level 


'Contact your local NSC representative about surface mount (M) package availability. 
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DM74AS1032A 




Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air T emperature Range 0°C to + 70°C 

Storage Temperature Range -65°Cto +150°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Min 

Norn 

Max 

Units 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

V 

V|H 

High Level Input Voltage 

2 



V 

V|L 

Low Level Input Voltage 



0.8 

V 

■oh 

High Level Output Current 



-48 

mA 

>OL 

Low Level Output Current 



48 

mA 

Ta 

Free Air Operating Temperature 

0 


70 

“C 


Eiectricai Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol 

Parameter 

Conditions 

Min 

Typ 

Max 

Units 

VlK 

Input Clamp Voltage 

Vcc = 4.5V, l| = -18 mA 



1.2 

V 

Vqh 

High Level Output 

Voltage 

Vcc = 4.5V 

V|H = 2V 

Iqh = -3 fTiA 

2.4 

3.2 


V 

lOH = Max 

2 



V 

lOH = -2 mA 

Vcc = 4.5V to 5.5V 

< 

o 

o 

1 

lO 



V 

Vql 

Low Level Output 

Voltage 

Vcc = 4.5V. V|H = 0.8V 

Iql = Msx 


0.35 

0.5 

V 

ll 

Input Current @ Max 

Input Voltage 

Vcc = 5.5V, V,H = 7V 



0.1 

mA 

l|H 

High Level Input Current 

Vcc = 5.5V. V|H = 2.7V 



20 

fxA 

l|L 

Low Level Input Current 

Vcc = 5.5V. V|L = 0.4V 



-0.5 

mA 

>0 

Output Drive Current 

Vcc = 5.5V, Vo = 2.25V 

-50 

-135 

-200 

mA 

ICCH 

Supply Current 

Outputs High. Vcc = 5.5V, V| = 4.5V 


7.7 

11.5 

mA 

Iccl 

Supply Current 

Outputs Low, Vcc 5.5V, V| = OV 


14.7 

24 

mA 


Switching Characteristics over recommended operating free air temperature range (Note 1 ) 


Symbol 

Parameter 

Conditions 

Min 

Max 

Units 

tPLH 

Propagation Delay Time 

Low to High Level Output 

Vcc = 4.5V to 5.5V 

Rl = 500ft 

Cl = 50 pF 

1 

6.3 

ns 

tPHL 

Propagation Delay Time 

High to Low Level Output 

1 

6.3 

ns 


Note 1: See Section 1 for test waveforms and output load. 
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DM74AS1034A Hex Non-Inverting Drivers 


General Description 

These devices contain six independent drivers, each of 
which performs the logic indentity function. The ’AS1034A is 
a driver version of the ’AS34. Each driver has increased 
output drive capability to allow the driving of high capacitive 
loads. 


Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 


Connection Diagram 


Dual-ln-Line Package 



TL/F/6341-1 


Function Table 


A = Y 


Input 

Output 

A 

Y 

L 

L 

H 

H 


L = Low Logic Level 
H = High Logic Level 


•Contact your local NSC representative about surface mount (M) package availability. 
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DM74AS1034A 


Absolute Maximum Ratings 

If Military/ Aerospace specified devices are required, 
contact the Nationai Semiconductor Sales Office/ 
Distributors for availabiiity and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 0°C to + 70°C 
Storage Temperature Range -65°C to + 1 50°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

Iqh 

High Level Output Current 

•OL 

Low Level Output Current 

Ta 

Free Air Operating Temperature 



Eiectrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol 


VlK 


VOH 


Parameter 


Input Clamp Voltage 


High Level Output 
Voltage 



Conditions 


Vcc = 4.5V. I| = -18 mA 


lOH = -2 mA, Vcc = 4.5V to 5.5V 


Iqh = ~ 3 mA, Vcc = 4.5V 


•oh = Max, Vcc = 4.5V 


Vcc = 4.5V 
Iql = Max 


Vcc = 5.5V, V|H = 7V 


Max Units 


Low Level Output 
Voltage 


Input Current @ 
Max Input Voltage 


High Level Input Current Vcc = 5.5V, V|h = 2.7V 


Low Level Input Current Vcc = 5.5V, V|l = 0.4V 


Output Drive Current Vcc = 5.5V, Vq = 2.25V 


Supply Current 


Vcc = 5.5V 


Outputs High 


Outputs Low 



Switching Characteristics over recommended operating free air temperature range (Note 1 ) 


Conditions 


Vcc = 4.5V to 5.5V 
Rl = 50on 
Cl = 50 pF 


Symbol 

Parameter 

tpLH 

Propagation Delay Time 

Low to High Level Output 

tpHL 

Propagation Delay Time 

High to Low Level Output 


Min 

Max 

Units 

1 

6 

ns 

1 

6 

ns 
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DM74AS1036A Quad 2-Input NOR Drivers 


General Description 

These devices contain four independent drivers, each of 
which performs the logic NOR function. Each driver has in- 
creased output drive capability, allowing the driving of high 
capacitive loads. 


Features 

■ Switching specifications at 50 pF 

■ Switching specification guaranteed over full temperature 
and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 


Connection Diagram 

Dual-ln-Llne Package 

VCC B4 A4 Y4 B3 A3 Y3 



At B1 Y1 A2 B2 Y2 GND 

TL/F/6342-1 


Order Number DM74AS1036AN 
See NS Package Number N14A* 


Function Table 


Y = A + B 


Inputs 

Output 

A 

B 

Y 

L 

L 

H 

X 

H 

L 

H 

X 

L 


H = High Level 
L = Low Level 
X = Don't Care 


’Contact your local NSC representative about surface mount (M) package availability. 



3-215 


DM74AS1036A 



DM74AS1036A 


Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature 0°C to + 70°C 

Storage T emperature Range - 65°C to +1 50°C 


Note; The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

lOH 

High Level Output Current 

lOL 

Low Level Output Current 

Ta 

Operating Free Air Temperature Range 



Electrical Characteristics over recommended operating free air temperature range 

Symbol Parameter Conditions 


Input Clamp Voltage Vcc = 4.5V, l| = - 1 8 mA 

High Level Output Voltage Iqh = “2 mA, Vcc = 4.5V to 5.5V ] Vcc “ 2 

Iqh = -3 mA, Vcc = 4.5V 
Iqh = Meix, Vcc ~ 4.5V 

Low Level Output Voltage Vcc = 4.5V, Iql = Max, Vm = 2V 

Input Current at Maximum Input Voltage Vcc = 5.5V, V| = 7V 
High Level Input Current Vcc = 5.5V, V| = 2.7V 

Low Level Input Current Vcc = 5.5V, V( = 0.4V 

Output Drive Current Vcc = 5.5V, Vq = 2.25V 

Supply Current with Outputs High Vcc = 5.5V 

Supply Current with Outputs Low Vcc = 5.5V 


High Level Input Current 
Low Level Input Current 
Output Drive Current 
Supply Current with Outputs High 
Supply Current with Outputs Low 


Typ 

(Note 2) 


Max Units 


- 1.2 



100 jliA 


20 \x.k 


-500 nA 


-135 -200 mA 


mA 


15.3 23 mA 


Switching Characteristics over recommended operating free air temperature range (Note 1) 


Symbol 

Parameter 

tpLH 

Propagation Delay Time, Low to High Level Output 

tpHL 

Propagation Delay Time, High to Low Level Output 


Note 1: See Section 1 for test waveforms and output load. 

Note 2: Typical values are measured at Vcc = 5V and = 25”C. 


Conditions 
(Note 1) 


Vcc = 4.5V to 5.5V 

Rl = soon 

Cl = 50 pF 


Min 

Max 

Units 

1 

CO 

ns 

1 

4.3 

ns 
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DM74AS1804 Hex 2-Input NAND Drivers 


General Description 

These devices contain six independent 2-Input drivers each 
of which performs the logic NAND function. The ’AS1804 is 
equivalent to the ’AS804B but the supply voltage and 
ground pins are centered in the package. This positioning of 
the supply voltage and ground pins reduce the lead induc- 
tance of these pins. This reduction of lead inductance will 
minimize noise generated onto either the supply voltage or 
ground bus which is significant in high current switching ap- 
plications. 


Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Centered Vcc and GND configuration provides mini- 
mum lead inductance for high current switching applica- 
tions 

■ High capacitive drive capability 


Connection Diagram 


5A 5Y 4B 4A 4Y GND 3Y 3B 3A 2Y 



5B 6Y 6A 6B Vrc 1A IB 1Y 2A 2B 

TL/F/8619-1 

Order Number DM74AS1804N 
See NS Package Number N20A 


Function Table 


Y = A.B 


INPUTS 

OUTPUT 

A 

B 

Y 

L 

L 

H 

L 

H 

H 

H 

L 

H 

H 


L 
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Absolute Maximum Ratings 

If Military/ Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air T emperature 0°C to + 70°C 

Storage Temperature Range -65°C to + 150°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device can not be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Min 

Norn 

Max 

Units 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

V 

VlH 

High Level Input Voltage 

2 



V 

V|L 

Low Level Input Voltage 



0.8 

V 

Iqh 

High Level Output Current 



-48 

mA 

Iql 

Low Level Output Current 



48 

mA 

Ta 

Operating Free Air Temperature Range 

0 


70 

°C 


Electrical Characteristics over recommended operating free air temperature range 


Symbol 

Parameter 

Conditions 

Min 

Typ 

Max 

Units 

V|K 

Input Clamp Voltage 

Vcc = 4.5V, l| = -18 mA 



-1.2 

V 

VoH 

High Level Output Voltage 

lOH = -2 mA. Vcc = 4.5V to 5.5 V 

< 

o 

o 

1 

to 






Iqh = -3 mA, Vcc = 4.5V 

2.4 

3.2 


V 



Iqh == Max, Vcc = 4.5V 

2 




VoL 

Low Level Output Voltage 

Vcc = 4.5V, Iql = Max, V|H = 2V 



0.5 

V 

l| 

Input Current at Maximum Input Voltage 

Vcc = 5.5V, V| = 7V 



100 

ju,A 

'IH 

High Level Input Current 

Vcc = 5.5V, V| = 2.7V 



20 

)u,A 

IlL 

Lov/ Level Input Current 

Vcc = 5.5V, Vi = 0.4V 



-500 

fiA 

lo 

Output Drive Current 

Vcc = 5.5V. Vo = 2.25V 

-50 

-135 

-200 

mA 

ICCH 

Supply Current with Outputs High 

Vcc = 5.5V 


3.5 

5 

mA 

ICCL 

Supply Current with Outputs Low 

Vcc = 5.5V 


16 

27 

mA 


Switching Characteristics over recommended operating free air temperature range (Note 1) 


Symbol 

Parameter 

Conditions (Note 1) 

Min 

Max 

Units 

tpLH 

Propagation Delay Time Low to High Level Output 

Vcc = 4.5V to 5.5V 

Rl = 500fl 

Cl = 50 pF 

1 

4 

ns 

tpHL 

Propagation Delay Time High to Low Level Output 

1 

■ 

ns 


Note 1: See Section 1 for test waveforms and output load. 
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DM74AS1805 Hex 2-Input NOR Drivers 


Generai Description 

These devices contain six independent 2-Input drivers each 
of which performs the logic NOR function. The ’AS1805 is 
equivalent to the ’AS805B but the supply voltage and 
ground pins are centered in the package. This positioning of 
the supply voltage and ground pins reduce the lead induc- 
tance of these pins. This reduction of lead inductance will 
minimize noise generated onto either the supply voltage or 
ground bus which is significant in high current switching ap- 
plications. 


Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Centered Vcc and GND configuration provides mini- 
mum lead inductance for high current switching applica- 
tions 

■ High capacitive drive capability 


Connection Diagram 



5B 6Y 6A 6B Vrr 1A IB lY 2A 2B 

TL/F/8618-1 

Order Number DM74AS1805N 
See NS Package Number N20A 


Function Table 


Y = A -h B 


INPUTS 

OUTPUT 

A 

B 

Y 

L 

L 

H 

L 

H 

L 

H 

L 

L 

H 

H 

L 
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DM74AS1805 


Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature 0°C to 70°C 

Storage T emperature Range - 65°C to + 1 50°C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

Min 

Nom 

Max 

Units 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

V 

V|H 

High Level Input Voltage 

2 



V 

V|L 

Low Level Input Voltage 



0.8 

V 

Iqh 

High Level Output Current 



-48 

mA 

■OL 

Low Level Output Current 



48 

mA 

Ta 

Operating Free Air Temperature Range 

0 


70 

“C 


Electrical Characteristics over recommended operating free air temperature range 


Symbol 

Parameter 

Conditions 

Min 

Typ 

Max 

Units 

V|K 

Input Clamp Voltage 

Vcc — 4.5V, l| = — 1 8 mA 



-1.2 

V 

Vqh 

High Level Output Voltage 

Iqh = — 2 mA, Vcc — 4.5V to 5.5V 

C\J 

1 

o 

o 

> 






Iqh = — 3 mA, Vcc = 4.5V 

2.4 

3.2 


V 



Iqh ~ Max, Vcc 4.5V 

2 




VoL 

Low Level Output Voltage 

Vcc = 4.5V, loL = Max, V|H = 2V 



0.5 

V 

ll 

Input Current at Maximum Input Voltage 

Vcc = 5.5V, V| = 7V 



100 

jiA 

l|H 

High Level Input Current 

Vcc = 5.5V, V| = 2.7V 



20 

jaA 

l|L 

Low Level Input Current 

Vcc = 5.5V, V| = 0.4V 



-500 

jxA 

>0 

Output Drive Current 

Vcc = 5.5V, Vo = 2.25V 

-50 

-135 

-200 

mA 

ICCH 

Supply Current with Outputs High 

Vcc = 5.5V 


6.5 

10 

mA 

ICCL 

Supply Current with Outputs Low 

Vcc = 5.5V 


20 

32 

mA 


Switching Characteristics over recommended operating free air temperature range (Note 1 ) 


Symbol 

Parameter 

Conditions (Note 1) 

Min 

Max 

Units 

TpLH 

Propagation Delay Time Low to High Level Output 

Vcc = 4.5V to 5.5V 

1 

4.3 

ns 

TpHL 

Propagation Delay Time High to Low Level Output 

Rl = 50on 

Cl = 50 pF 

1 

4.3 

ns 


Note 1: See Section 1 for test waveforms and output load. 
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DM74AS1808 Hex 2-Input AND Drivers 


General Description 

These devices contain six independent 2-Input drivers each 
of which performs the logic AND function. The ’AS! 808 is 
equivalent to the ’AS808 but the supply voltage and ground 
pins are centered in the package. This positioning of the 
supply voltage and ground pins reduce the lead inductance 
of these pins. This reduction of lead inductance will mini- 
mize noise generated onto either the supply voltage or 
ground bus which is significant in high current switching ap- 
plications. 


Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Centered Vcc and GND configuration provides mini- 
mum lead inductance for high current switching 
applications 

■ High capacitive drive capability 


Connection Diagram 

5A 5Y 4B 4A 4Y GNO 3Y 3B 3A 2Y 



Order Number DM74AS1808N 
See NS Package Number N20A 


Function Table 


Y = A.B 


INPUTS 

OUTPUT 

A 

B 

Y 

L 

L 

L 

L 

H 

L 

H 

L 

L 

H 

H 

H 
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Absolute Maximum Ratings 

If Military/ Aerospace specified devices are required, 
contact the National Semiconductor Saies Office/ 
Distributors for avaiiabiiity and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature 0°C to + 70°C 

Storage Temperature Range -65°C to + 150°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device can not be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Min 

Nom 

Max 

Unit 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

V 

V|H 

High Level Input Voltage 

2 



V 

V|L 

Low Level Input Voltage 



0.8 

V 

lOH 

High Level Output Current 



-48 

mA 

lOL 

Low Level Output Current 



48 

mA 

Ta 

Operating Free Air Temperature Range 

0 


70 

°C 


Electrical Characteristics over recommended operating free air temperature range 


Symbol 

Parameter 

Conditions 

Min 

Typ 

Max 

Unit 

V|K 

Input Clamp Voltage 

Vcc = 4.5V. I| = -18 mA 



-1.2 

V 

VOH 

High Level Output Voltage 

Iqh = ~2 mA, Vcc ~ 4.5 to 5.5V 

<M 

I 

O 

o 

> 






Iqh ~ —3 mA, Vcc = 4.5V 

2.4 

3.2 


V 



Iqh “ Max, Vcc ” 4.5V 

2 




VoL 

Low Level Output Voltage 

Vcc = 4.5V, Iql = Max, ViH = 2V 



0.5 

V 

l| 

Input Current at Maximum Input Voltage 

Vcc = 5.5V. V| = 7V 



100 

jaA 

l|H 

High Level Input Current 

Vcc = 5.5V. Vi = 2.7V 



20 

fiA 

l|L 

Low Level Input Current 

Vcc = 5.5V, V| = 0.4V 



-500 

fxA 

lo 

Output Drive Current 

Vcc = 5.5V. Vo = 2.25V 

-50 

-135 

-200 

mA 

ICCH 

Supply Current with Outputs High 

Vcc = 5.5V 


8 

13 

mA 

ICCL 

Suppiy Current with Outputs Low 

Vcc = 5.5V 


20 

33 

mA 


Switch 

ng ChSrSCtGriStiCS over recommended operating free air temperature range (Note 1) 

Symbol 

Parameter 

Conditions (Note 1) 

Min 

Max 

Unit 

tpLH 

Propagation Delay Time Low to High Level Output 

Vcc = 4.5V to 5.5V 

Rl = 500ft 

Cl = 50 pF 

1 

6 

ns 

tpHL 

Propagation Delay Time High to Low Level Output 

1 

6 

ns 


Note 1: See Section 1 for test waveforms and output load. 
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DM74AS1832 Hex 2-Input OR Drivers 


Generai Description 

These devices contain six independent 2-Input drivers each 
of which performs the logic OR function. The ’AS1832 is 
equivalent to the ’AS832B but the supply voltage and 
ground pins are centered in the package. This positioning of 
the supply voltage and ground pins reduce the lead induc- 
tance of these pins. This reduction of lead inductance will 
minimize noise generated onto either the supply voltage or 
ground bus which is significant in high current switching ap- 
plications. 


Features 

■ Switching specifications at 50 pF 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 

■ Advanced oxide-isolated, ion-implanted Schottky TTL 
process 

■ Centered Vcc and GND configuration provides mini- 
mum lead inductance for high current switching 
applications 

■ High capacitive drive capability 


Connection Diagram 


5A 5Y 4B 4A 4Y GND 3Y 3B 3A 2Y 



5B 6Y 6A 6B Vgc lA IB 1Y 2A 2B 


TL/F/8621-1 

Order Number DM74AS1832N 
See NS Package Number N20A 


Function Table 


Y = A-l-B 


INPUTS 

OUTPUT 

A 

B 

Y 

L 

L 

L 

L 

H 

H 

H 

L 

H 

H 

H 

H 
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Note: The “Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions" table will define 
the conditions for actuai device operation. 


Symbol 

Parameter 

Min 

Nom 

Max 

Unit 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

V 

V|H 

High Level Input Voltage 

2 



V 

V|L 

Low Level Input Voltage 



0.8 

V 

lOH 

High Level Output Current 



-48 

mA 

lOL 

Low Level Output Current 



48 

mA 

Ta 

Operating Free Air Temperature Range 

0 


70 

°C 


Electrical Characteristics over recommended operating free air temperature range 


Symbol 

Parameter 

Conditions 

Min 

Typ 

Max 

Unit 

V|K 

Input Clamp Voltage 

Vcc = 4.5V, l| = -18 mA 



-1.2 

V 

Vqh 

High Level Output Voltage 

Iqh = -2 mA, Vcc = 4.5V to 5.5V 

(M 

I 

O 

o 

> 






•oh = ~3 mA, Vcc = 4.5V 

2.4 

3.2 


V 



•oh “ Max, Vcc “ 4.5V 

2 




VoL 

Low Level Output Voltage 

Vcc ~ 4.5V, Iql “ Max, V|H “ 2V 



0.5 

V 

l| 

Input Current at Maximum Input Voltage 

Vcc = 5-5V, V| = 7V 



100 

juA 

IlH 

High Level Input Current 

Vcc = 5.5V, V| = 2.7V 



20 

JU.A 

l|L 

Low Level Input Current 

Vcc = 5.5V, V| = 0.4V 



-500 

jxA 

lo 

Output Drive Current 

Vcc = 5.5V, Vo = 2.25V 

-50 

-135 

-200 

mA 

ICCH 

Supply Current with Outputs High 

Vcc = 5.5V 


11 

17 

mA 

ICCL 

Supply Current with Outputs Low 

Vcc = 5.5V 


22 

36 

mA 


Absolute Maximum Ratings 

If Military/ Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air T emperature 0°C to + 70°C 

Storage Temperature Range -65°C to + 150°C 

Recommended Operating Conditions 


Symbol 

Parameter 

Conditions (Note 1) 

Min 

Max 

Unit 

tpLH 

Propagation Delay Time Low to High Level Output 

Vcc = 4.5V to 5.5V 

Rl = soon 

Cl = 50 pF 

1 

6.3 

ns 

tpHL 

Propagation Delay Time High to Low Level Output 

1 

6.3 

ns 


Switching Characteristics over recommended operating free air temperature range (Note 1 ) 


Note 1: See Section 1 for test waveforms and output load. 
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PRELIMINARY 


DM74AS2620 Octal Bus Transceivers/MOS Drivers 


General Description 

These octal bus transceivers are designed to drive the ca- 
pacitive input characteristics of MOS devices and allow 
asynchronous two-way communication between data bus- 
es. The control function implementation allows for maximum 
flexibility in timing. 

These devices allow data transmission from the A bus to 
the B bus or from the B bus to the A_bus, depending upon 
the logic levels at the enable inputs (GBA and GAB). 

The enable inputs can be used to disable the device so that 
the buses are effectively isolated. 

The dual enable configuration gives the ’AS2620 W^e capa- 
bility to store data by simultaneous enabling of the GBA and 
GAB. Each output reinforces its input in this transceiver con- 


figuration. Thus, when both control inputs are enabled and 
all other data sources to the two sets of bus lines are at high 
impedance, both sets of bus lines (16 in all) will remain at 
their last states. The 8-bit codes appearing on the two sets 
of buses will be complementary. 

Features 

■ Bidirectional octal bus transceivers for driving MOS de- 
vices 

■ I/O ports have 25ft series resistors so no external re- 
sistors are required 

■ Local bus-latch capability 


Connection Diagram 


Logic Diagram 


Dual-In-Line Package 
GAB —\ 1 I J 20 \ 


' L 

^ 20 

2 

19 

3 

18 

4 

17 

5 

16 

6 

15 

7 

14 

8 

13 

9 

12 

10 

11 


Top View 

Order Number DM74AS2620N 
See NS Package Number N20A* 



TO OTHER SEVEN 
TRANSCEIVERS 


Function Table 


Enable Inputs 

GBA 

GAB 

L 

L 

H 

H 

H 

L 

L 

H 


Operation 

B Data to A Bus 
A Data to B Bus 
Isolation 

B Data to A Bus, 
A Data to B Bus 


'Contact your local NSC representative about surface mount (M) package availability. 

This document contains information on a product under development. NSC reserves the right to change or discontinue this product without notice. 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage 7V 

Input Voltage 

I/O Ports 5.5V 

Other Ports 7V 

Operating Free Air Temperature Range 0°Cto +70°C 
Storage Temperature Range -65°C to + 1 SO^C 

Recommended Operating Conditions 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

Ta 

Free Air Operating Temperature 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 



Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Typ 

(Note 1) 



Parameter 

Conditions 

Input Clamp Voltage 

Vcc = 4.5V, l| = -18 mA 

High Level Output Voltage 

Vcc = 4.5V to 5.5V, Iqh " 

= -2 mA 

Low Level Output Voltage 

Vcc ~ 4.5V, Iql — 1 nriA 


Vcc = 4.5V, Iql = 12 mA 

Input Current @ 

Vcc = 5.5V, V| = 7V 

Control Inputs 

Max Input Voltage 

Vcc = 5.5V, V| = 5.5V 

A or B Ports 

High Level Input Current 

Vcc = 5.5V, V| = 2.7V 

Control Inputs 

(Note 3) 


A or B Ports 

Low Level Input Current 

Vcc = 5,5V, V|L = 0.4V 

Control Inputs 

(Note 3) 


A or B Ports 

Output Current (Note 2) 

Vcc = 5.5V, Vo = 2.25V 

High Level Output Current 

Vcc = 4.5V, Vo = 2V 

Low Level Output Current 

Vcc = 4.5V, Vo = 2V 

Supply Current 

Vcc = 5.5V 

Outputs High 



Outputs Low 



Outputs Disabled 



Max 

Units 

-1.2 

V 


V 

0.4 

V 

0.7 

V 

0.1 

mA 

0.1 

mA 

20 

jaA 

70 

p,A 

-0.5 

mA 

-0.75 

mA 

-150 

mA 


mA 


mA 

100 

mA 

121 

mA 

77 

mA 


Note 1: All typical values are at Vcc = 5V, = 25°C. 

Note 2: The output conditions have been chosen to produce a current that closely approximates one half of the true short circuit output current, Iqs- 
Note 3: For I/O ports, the parameters I|h and I|l include the off-state output current 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 


Symbol 

Parameter 

Conditions 

From 

(Input) 

To 

(Output) 

Min 

Max 

Units 

tPLH 

Propagation Delay Time 

Low to High Level Output 

Vcc = 4.5V to 5.5V 

Cl = 50 pF 

A 

B 

1 

8 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Ri = soon 

R2 = soon 

Ta = Min to Max 

A 

B 

1 

6.5 

ns 

tPLH 

Propagation Delay Time 

Low to High Level Output 

B 

A 

1 

8 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 


B 

A 

1 

6.5 

ns 

tpZH 

Output Enable Time 
to High Level Output 


GBA 

A 

1 

10 

ns 

tpZL 

Output Enable Time 
to Low Level Output 


GBA 

A 

1 

11 

ns 

fpHZ 

Output Disable Time 
from High Level Output 


GBA 

A 

1 

6 

ns 

tpLZ 

Output Disable Time 
from Low Level Output 


GBA 

A 

1 

12 

ns 

tpZH 

Output Enable Time 
to High Level Output 


GAB 

B 

1 

8 

ns 

tpZL 

Output Enable Time 
to Low Level Output 


GAB 

B 

1 

8 

ns 

tpHZ 

Output Disable Time 
from High Level Output 


GAB 

B 

1 

11 

ns 

tPLZ 

Output Disable Time 
from Low Level Output 


GAB 

B 

1 

11 

ns 


Note 1: See Section 1 for test waveforms and output load. 
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DM74AS2645 TRI-STATE® 

Bus Transceivers/MOS Drivers 


General Description 

This device contains 8 pairs of logic elements configured as 
octal bus transceivers. They are designed to drive the ca- 
pacitive input characteristics of MOS devices and allow 
asynchronous bidirectional communications between data 
buses. Data transmission from the A bus to the B bus or 
from the ^bus to the A bus are selectively controlled by 
(DIR and G) the direction and enable inputs. This enable 
input is also used to disable the device so that the buses are 
effectively isolated. 


Features 

■ Bidirectional octal bus transceivers for driving MOS de- 
vices 

■ I/O ports have 25fi series resistors so no external re- 
sistors are required 

■ Advanced oxide isolated, ion-implanted Schottky TTL 
process 

■ Switching response specified into 500a/50 pF load 

■ Switching specifications guaranteed over full tempera- 
ture and Vcc range 


Connection Diagram 

Dual-In-Line Package 


Vcc G IB 2B 3B 4B SB 6B 7B SB 



Order Number DM74AS2645N 
See NS Package Number N20A* 


Function Tabie 


Control 


Inputs 

Operation 

G 

DIR 


L 

L 

B Data to A Bus 

L 

H 

A Data to B Bus 

H 

X 

Hi-Z 


L = Low Logic Level 
H = High Logic Level 
Hi-Z = High Impedance State 
X = Either Low or High Logic Level 


’Contact your local NSC representative about surface mount (M) package availability. 
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Absolute Maximum Ratings 

If Military/Aerospace specified devices are required, 
contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Supply Voltage, Vcc 7V 

Input Voltage 

Control Inputs 7V 

I/O Ports 5.5V 

Operating Free Air Temperature Range 0°C to 70°C 

Storage Temperature Range -65°Cto +150°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

Ta 

Operating Free Air Temperature 



Electrical Characteristics 

over recommended operating free air temperature range. All typical values are measured at Vcc = 5V, Ta = 25°C. 


Symbol 


ViK 


VoH 


VoL 


Parameter 


Input Clamp Voltage 


High Level Output Voltage 


Low Level Output Voltage 



Input Current at 
Max Input Voltage 


High Level 
Input Current 


Low Level 
Input Current 


Output Drive Current 


Supply Current 


Conditions 


Vcc = 4.5V, 1| = -18 mA 


Vcc = 4.5V to 5.5V, loH = “2 mA 


Vcc ~ 4.5V Iql = ~1 mA 

•OL = 12 mA 


Vcc = 5.5V. V|N = 7V 
(V|(M = 5.5V for A or B Ports) 


Vcc = 5.5V, Control Inputs 

V|N = 2.7V ^ g 


Control Inputs 


A or B Ports 


Vcc “ 2 


Vcc = 5.5V. 
V|N = 0.4V 


Vcc = 5.5V. VouT = 2.25V 


Vcc = 5.5V Outputs High 

Outputs Low 



Switching Characteristics over recommended operating free air temperature range (Notes 1 and 2) 

Symbol 

Parameter 

From 

(Input) 

To 

(Output) 

Min 

Max 

Units 

tpLH 

Propagation Delay Time 

Low to High Level Output 

AorB 

B or A 

1 

10 

ns 

tpHL 

Propagation Delay Time 

High to Low Level Output 

AorB 

B or A 

1 

9.5 

ns 

tpZL 

Output Enable Time to Low Level 

G 

AorB 

1 

11.5 

ns 

tpZH 

Output Enable Time to High Level 

G 

AorB 

1 

10.5 

ns 

tpLZ 

Output Disable Time from Low Level 

G 

AorB 

1 

8 

ns 

tpHZ 

Output Disable Time from High Level 

G 

AorB 

1 

12 

ns 

Note 1: See Section 1 for test waveforms and output load. 






Note 2: Switching characteristic conditions are Vcc = 4.5V to 5.5V, Rl = 

= soon. Cl = 50 pF. 
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Bookshelf of Technical Support Information 

National Semiconductor Corporation recognizes the need to keep you informed about the availability of current technical 
literature. 

This bookshelf is a compilation of books that are currently available. The listing that follows shows the publication year and 
section contents for each book. 

Please contact your local National sales office for possible complimentary copies. A listing of sales offices follows this 
bookshelf. 

We are interested in your comments on our technical literature and your suggestions for improvement. 

Please send them to: 

Technical Communications Dept. M/S 23-200 

2900 Semiconductor Drive 

P.O. Box 58090 

Santa Clara, CA 95052-8090 

For a recorded update of this listing plus ordering information for these books from National’s Literature Distribution operation, 
please call (408) 749-7378. 

DATA CONVERSION/ACQUISITION DATABOOK— 1984 

Selection Guides • Active Filters • Amplifiers • Analog Switches • Analog-to-Digital Converters 
Analog-to-Digital Display (DVM) • Digital-to-Analog Converters • Sample and Hold • Sensors/Transducers 
Successive Approximation Registers/Comparators • Voltage References 

HYBRID PRODUCTS DATABOOK— 1982 

Operational Amplifiers • Buffers • Instrumentation Amplifiers • Sample & Hold Amplifiers • Comparators 
Non-Linear Functions • Precision Voltage Regulators and References • Analog Switches 
MOS Clock Drivers • Digital Drivers • A-D Converters • D-A Converters • Fiber-Optic Products 
Active Filters & Telecommunication Products • Precision Networks • 883/RETS 

INTERFACE DATABOOK— 1986 

Transmission Line Drivers/Receivers • Bus Transceivers • Peripheral /Power Drivers • Display Controllers/Drivers 
Memory Support • Microprocessor Support • Level Translators/ Buffers • Frequency Synthesis 

INTERFACE/BIPOLAR LSI/BIPOLAR MEMORY/PROGRAMMABLE LOGIC 
DATABOOK— 1983 

Transmission Line Drivers/ Receivers • Bus Transceivers • Peripheral/Power Drivers 
Level Translators/ Buffers • Display Controllers/Drivers • Memory Support • Dynamic Memory Support 
Microprocessor Support • Data Communications Support • Disk Support • Frequency Synthesis 
Interface Appendices • Bipolar PROMs • Bipolar and ECL RAMs • 2900 Family/Bipolar Microprocessor 
Programmable Logic 

INTUITIVE 1C CMOS EVOLUTION— 1984 

Thomas M. Frederiksen’s new book targets some of the most significant transitions in semiconductor technology since the 
change from germanium to silicon. Intuitive 1C CMOS Evolution highlights the transition in the reduction in defect densities and 
the development of new circuit topologies. The author’s latest book is a vital aid to engineers, and industry observers who need 
to stay abreast of the semiconductor industry. 

INTUITIVE 1C OP AMPS— 1984 

Thomas M. Frederiksen’s new book, intuitive iC Op Amps, explores the many uses and applications of different 1C op amps. 
Frederiksen’s detailed book differs from others in the way he focuses on the intuitive groundwork in the basic functioning 
concepts of the op amp. Mr. Frederiksen’s latest book is a vital aid to engineers, designers, and industry observers who need to 
stay abreast of the computer industry. 

LINEAR APPLICATIONS HANDBOOK— 1986 

The purpose of this handbook is to provide a fully indexed and cross-referenced collection of linear integrated circuit 
applications using both monolithic and hybrid circuits from National Semiconductor. 

Individual application notes are normally written to explain the operation and use of one particular device or to detail various 
methods of accomplishing a given function. The organization of this handbook takes advantage of this innate coherence by 
keeping each application note intact, arranging them in numerical order, and providing a detailed Subject Index. 



LINEAR SUPPLEMENT DATABOOK— 1984 

Amplifiers • Comparators • Voltage Regulators • Voltage References • Converters • Analog Switches 
Sample and Hold • Sensors • Filters • Building Blocks • Motor Controllers • Consumer Circuits 
Telecommunications Circuits • Speech • Special Analog Functions 

LOGIC DATABOOK VOLUME 1—1984 

CMOS AC Switching Test Circuits and Timing Waveforms • CMOS Application Notes • MM54HC/MM74HC 
MM54HCT/MM74HCT • CD4XXX • MM54CXXX/MM74CXXX • LSI/VLSI 

LS/S/TTL DATABOOK— 1987 

Introduction to Bipolar Logic • Low Power Schottky • Schottky • TTL • Low Power 

MASS STORAGE HANDBOOK— 1986 

Disk Interface Design Guide and User Manual • Winchester Disk Support • Winchester Disk Data Controller 
Floppy Disk Support • Drive Interface Support Circuits 

MEMORY SUPPORT HANDBOOK— 1986 

Dynamic Memory Control • Error Checking and Correction • Microprocessor Interface and Applications 
Memory Drivers and Support 

THE NSC800 MICROPROCESSOR FAMILY DATABOOK— 1985 

CPU • Peripherals • Evaluation Board • Logic Devices • MA2000 Macrocomponent Family 

NON-VOLATILE MEMORY DATABOOK— 1987 

CMOS EPROMs • EEPROMs • Bipolar PROMs 

SERIES 32000 DATABOOK— 1986 

Introduction • CPU-Central Processing Unit • Slave Processors • Peripherals • Data Communications and LAN’s 
Disk Control and Interface • DRAM Interface • Development Tools • Software Support • Application Notes 

RANDOM ACCESS MEMORY DATABOOK— 1987 

static RAMS • TTL RAMs • TTL FIFOs • ECL RAMs 

RELIABILITY HANDBOOK— 1986 

Reliability and the Die • Internal Construction • Finished Package • MIL-STD-883 • MIL-M-38510 

The Specification Development Process • Reliability and the Hybrid Device • VLSI/VHSIC Devices 

Radiation Environment • Electrostatic Discharge • Discrete Device • Standardization 

Quality Assurance and Reliability Engineering • Reliability and Documentation • Commercial Grade Device 

European Reliability Programs • Reliability and the Cost of Semiconductor Ownership 

Reliability Testing at National Semiconductor • The Total Military/ Aerospace Standardization Program 

883B/RETSTM Products • MILS/RETStm Products • 883/RETStm Hybrids • MIL-M-38510 Class B Products 

Radiation Hardened Technology • Wafer Fabrication • Semiconductor Assembly and Packaging 

Semiconductor Packages • Glossary of Terms • Key Government Agencies • AN/ Numbers and Acronyms 

Bibliography • MIL-M-38510 and DESC Drawing Cross Listing 

THE SWITCHED-CAPACITOR FILTER HANDBOOK— 1985 

Introduction to Filters • National’s Switched-Capacitor Filters • Designing with Switched-Capacitor Filters 
Application Circuits • Filter Design Program • Nomographs and Tables 

TRANSISTOR DATABOOK— 1982 

NPN Transistors • PNP Transistors • Junction Field Effect Transistors • Selection Guides • Pro Electron Series 
Consumer Series • NA/NB/NR Series • Process Characteristics Double-Diffused Epitaxial Transistors 
Process Characteristics Power Transistors • Process Characteristics JFETs • JFET Applications Notes 

VOLTAGE REGULATOR HANDBOOK— 1982 

Product Selection Procedures • Heat Flow & Thermal Resistance • Selection of Commercial Heat Sink 
Custom Heat Sink Design • Applications Circuits and Descriptive Information • Power Supply Design 
Data Sheets 

48-SERIES MICROPROCESSOR HANDBOOK— 1980 

The 48-Series Microcomputers • The 48-Series Single-Chip System • The 48-Series Instruction Set 
Expanding the 48-Series Microcomputers • Applications for the 48-Series • Development Support 
Analog I/O Components • Communications Components • Digital I/O Components • Memory Components 
Peripheral Control Components 
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MARYLAND 
Columbia 
Arrow 

(301)995-0003 

Lionex 

(301) 964-0040 


Gaithersburg 

Pioneer 

(301)921-0660 

Kierulff 

(301)840-1155 

MASSACHUSETTS 

Billerica 

Kierulff 

(617) 667-8331 
Columbia 
Hamilton/Avnet 
(301) 995-3500 
Lexington 
Pioneer Northeast 
(617) 861-9200 
Nonfood 

Gerber Electronics 
(617) 769-6000 
Peabody 
Hamilton/Avnet 
(617) 531-7430 
Wilmington 
Lionex 

(617) 657-5170 
Woburn 
Arrow 

(617) 933-8130 
MICHIGAN 
Ann Arbor 
Arrow 

(313) 971-8220 
Grand Rapids 
Arrow 

(616) 243-0912 
Hamilton/Avnet 
(616) 243-8805 
R-M Michigan 

(616) 531-9300 
Livonia 

Hamilton/Avnet 
(313) 522-4700 
Pioneer 

(313) 525-1800 
MINNESOTA 

Edina 

Arrow 

(612) 830-1800 
Kierulff 

(612) 941-7500 
Minnetonka 
Hamilton/Avnet 
(612) 932-0600 
Pioneer 
(612) 935-5444 
MISSOURI 
Earth City 
Hamilton/Avnet 

(314) 344-1200 
Kierulff 

(314) 997-4956 
St. Louis 
Arrow 

(314) 567-6888 
Kierulff 

(314) 997-4956 
NEW HAMPSHIRE 
Manchester 
Arrow 

(603) 668-6968 
Bell Industries 

(617) 273-4450 
Hamilton/Avnet 
(603) 624-9400 



NATIONAL SEMICONDUCTOR CORPORATION 
AUTHORIZED DISTRIBUTORS (Continued) 


NEW JERSEY 

Cherry Hill 
Hamilton/Avnet 
(609) 424-0100 
Fairfield 
Arrow 

(201)575-5300 

Hamilton/Avnet 

(201)575-3390 

Kierulff 

(201)575-6750 

Lionex 

(201)227-7960 
Nu Horizons Electronics 
(201)882-8300 
Marlton 
Arrow 

(609) 596-8000 
Mt. Laurel 
Kierulff 

(609) 235-1444 
Pine Brook 
Pioneer Northeast 
(201)575-3510 
NEW MEXICO 
Albuquerque 
Alliance Electronics 
(505) 292-3360 
Arrow 

(505) 243-4566 
Bell Industries 
(505) 292-2700 
Hamilton/Avnet 
(505) 765-1500 
NEW YORK 
Amityville 
Nu Horizons 
(516) 226-6000 
Brookhaven 
Arrow 

(516) 924-0700 
Buffalo 

Summit Distributors 
(716) 887-2800 
Fairport 
Pioneer 
(716) 381-7070 
Hauppauge 
Arrow 

(516) 231-1000 
Hamilton/Avnet 
(516) 434-7413 
Lionex 

(516) 273-1660 
Melville 
Arrow 

(516) 391-1300 
Rochester 
Arrow 

(716) 427-0300 
Hamilton/Avnet 
(716) 475-9130 
Summit Electronics 
(716)334-8110 
Syracuse 
Hamilton/Avnet 
(315) 437-2641 
Vestal 
Pioneer 
(607) 748-821 1 
Westbury 
Hamilton/Avnet 
(516) 997-6868 
Woodbury 
Pioneer 
(516) 921-8700 


NORTH CAROLINA 

Charlotte 
Pioneer 
(704) 527-8188 
Raleigh 
Arrow 

(919) 876-3132 
Hamilton/Avnet 
(919) 878-0810 
Kierulff 

(919) 872-8410 
Salem 
Arrow 

(919) 725-8711 

OHIO 

Beachwood 

Kierulff 

(216) 831-5222 
Centerville 
Arrow 

(513)435-5563 
Cleveland 
Hamilton/Avnet 
(216) 831-3500 
Pioneer 
(216) 587-3600 
Columbus 
Arrow 

(614) 885-8362 
Dayton 
Bell Industries 
(513) 435-8660 
(513) 434-8231 
Hamilton/Avnet 
(513) 439-6700 
Pioneer 
(513) 236-9900 
Kierulff 

(513) 439-0045 
Highland Heights 
CAM/OHIO 
(216) 461-4700 
Salon 
Arrow 

(216) 248-3990 
Westerville 
Hamilton/Avnet 
(614) 882-7004 

OKLAHOMA 

Tulsa 

Arrow 

(918) 665-7700 
Kierulff 

(918) 252-7537 
Quality Components 
(918) 664-8812 
Radio Inc. 

(918) 587-9123 
OREGON 
Beaverton 
Almac Electronics 
(503) 629-8090 
Anthem Electronics 
(503) 643-1114 
Lake Oswego 
Bell Industries 
(503) 241-4115 
Hamilton/Avnet 
(503) 635-7850 
Portland 
Kierulff 

(503) 641-9150 
Tigard 
Arrow 

(503) 684-1690 


PENNSYLVANIA 

Horsham 

Lionex 

(215)443-5150 

Pioneer 

(215)674-4000 

Monroeville 

Arrow 

(412)856-7000 
Pittsburgh 
CAM RPC 
(412)782-3770 
Hamilton/Avnet 
(412)281-4150 
Pioneer 
(412)782-2300 
TENNESSEE 
Nashville 
Bell Industries 
(615)367-4400 
TEXAS 
Addison 

Quality Components 
(214) 733-4300 
Austin 
Arrow 

(512)835-4180 
Hamilton/Avnet 
(512) 837-8911 
Kierulff 

(512) 835-2090 
Pioneer 

(512) 835-4000 
Quality Components 
(512) 835-0220 
Carrollton 
Arrow 

(214) 380-6464 
Dallas 
Kierulff 

(214) 343-2400 
Pioneer 
(214) 386-7300 
Houston 
Arrow 

(713) 530-4700 
Kierulff 

(713) 530-7030 
Pioneer 
(713) 988-5555 
Irving 

Hamilton/Avnet 
(214)550-7755 
Stafford 
Hamilton/Avnet 
(713) 240-7733 
Sugarland 

Quality Components 
(713) 491-2255 

UTAH 

Salt Lake City 
Anthem Electronics 
(801) 973-8555 
Arrow 

(801)972-0404 
Bell Industries 
(801) 972-6969 
Hamilton/Avnet 
(801) 972-4300 
Kierulff 

(801)973-6913 


WASHINGTON 

Bellevue 

Almanac Electronics 
(206) 643-9992 
Arrow 

(206) 643-4800 
Hamilton/Avnet 
(206) 453-5844 
Redmond 

Anthem Electronics 
(206) 881-0850 
WISCONSIN 
Brookfield 
Arrow 

(414) 792-0150 
Milwaukee 
Taylor Electric Co. 
(414) 241-4321 
New Berlin 
Hamilton/Avnet 
(414) 784-4516 
Waukesha 
Bell Industries 
(414) 547-8879 
Kierulff 

(414) 784-8160 

CANADA 

Western Provinces 

Calgary 

Hamilton/Avnet 
(403) 230-3586 
Zentronics 
(403) 272-1021 
Edmonton 
Zentronics 
(403) 468-9306 
Richmond 
Zentronics 
(604) 694-1957 
Winnipeg 
Zentronics 
(204) 775-8661 
Eastern Provinces 
Brampton 
Zentronics 
(416) 451-9600 
Doval 
Semad 

(514) 636-4614 
Markham 
Semad 

(416) 475-8500 
Mississauga 
Hamilton/Avnet 
(416) 677-7432 
Nepean 

Hamilton/Avnet 
(613) 226-1700 
Zentronics 
(613) 226-8840 
St. Laurent 
Hamilton/Avnet 
(514) 331-6443 
Zentronics 
(514) 735-5361 
Willowdale 
Electrosonic 
(416) 494-1666 



SALES OFFICES 


ALABAMA 

Huntsville 
(205) 721-9367 

ARIZONA 

Tempe 

(602) 966-4563 
CALIFORNIA 
Inglewood 
(213)645-4226 
Roseville 
(916) 969-5577 
Santa Clara 
(408) 730-3009 
(408) 730-3054 
San Diego 
(619) 587-0774 
Tustin 

(714) 259-8880 
Woodiand Hiils 
(818) 888-2602 
COLORADO 
Engiewood 
(303) 790-8090 
CONNECTICUT 
Ridgefieid 
(203) 431-8182 
FLORIDA 
Boca Raton 
(305) 997-8133 
Orlando 
(305) 629-1720 


GEORGIA 

Atlanta 

(404) 393-2626 
ILLINOIS 
Schaumburg 

(312) 397-8777 
INDIANA 

Carmel 

(317) 843-7160 
Fort Wayne 
(219) 484-0722 
Indianapolis 
(317)545-6441 
MARYLAND 
Hanover 
(301)796-8900 
MASSACHUSETTS 
Burlington 
(617) 273-3170 
(617) 270-0160 
MICHIGAN 
W. Bloomfield 

(313) 855-0166 
MINNESOTA 

Bloomington 
(612) 854-8200 


MISSOURI 

Kansas City 
(816) 941-3535 
St. Louis 

(314) 569-3103 
NEW JERSEY 

Paramus 
(201)599-0955 
NEW MEXICO 
Albuquerque 
(505) 275-0466 
NEW YORK 
Fairport 
(716)425-1358 
Liverpool 

(315) 451-9091 
Melville 

Parallax Sales 
(516) 351-1000 
NORTH CAROLINA 
Cary 

(919) 481-4311 
OHIO 
Dayton 

(513) 435-6886 
Highland Heights 
(216) 461-0191 
OREGON 
Portland 
(503) 639-5442 


PENNSYLVANIA 

Horsham 
(215) 675-6111 
TEXAS 
Austin 

(512) 339-7555 
Houston 
(713) 270-6141 
Richardson 
(214) 690-4552 
UTAH 

Salt Lake City 
(801)261-5402 
WASHINGTON 
Bellevue 
(206) 453-9944 
WISCONSIN 
Milwaukee 
(414) 527-3800 
CANADA 
Burnaby 
(604) 435-8107 
Lachine 
(514) 636-8525 
Mississauga 
(416) 678-2920 
Nepean 
(613) 596-0411 
PUERTO RICO 
Rio Piedias 
(809) 756-9211 
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SALES OFFICES (Continued) 


INTERNATIONAL 
OFFICES ^ 

Electronica NSC de Mexico SA 

Juventino Rosas'Slo. 118-2 
Col Guadalupe Inn ' > 

Mexico, 01020 II),F, Mexico 
Tel: (905) 524-9402 
National Semicondutores 
Do Brasil Ltda. 

Av. Brig. Faria Lima, 830 
8 Andar 

01452 Sao Paulo, SP, Brasil 
Tel: (55/11)212-5066 
Telex: 391-1131931 NSBR BR 
National Semiconductor GmbH 
Industriestrasse 10 
D-8080 Furstenfeldbruck 
West Germany 
Tel: (08141) 103-0 
Telex: 527 649 

National Semiconductor (UK) Ltd. 

301 Harpur Centre 
Horne Lane 

Bedford MK40 ITR 

United Kingdom 
Tel: (02 34) 27 00 27 
Telex: 826 209 

National Semiconductor Benelux 

Vorstlaan 1 00 

B-1 170 Brussels ^ 

Tel: (02) 672 53 60 
Telex: 61 007 


National Semiconductor (UK) Ltd. 

1 , Bianco Lunos Alle 
DK-1868 Fredriksberg C 
Denmark ^ 

Tel: (01)2132ri 
Telex: 15179 

National Semiconductor 

Expansion 1000 
28, rue de la Redoute 
F-92260 Fontenay-aux-Roses 
France 

Tel: (01) 46 60 81 40 
Telex: 250956 

National Semiconductor S.p.A. 

Via Solferino 19 
1-20121 Milano 
Italy 

Tel: (02) 6596146 

Telex: 332835 , 

National Semiconductor AB 

Box 2016 

Stensatravagen 13 
S-12702 Skarholman 
Sweden 

Tel: (08) 970190 

Te t ex" 1 073 1 

National Semiconductor 

Calle Agu'stin de Foxa, 27 

28036 Madrid 

Spain 

Tel: (01) 733-2958 
Telex: 46133 


National Semiconductor 
Switzerland 

Alle Winterthurerstrasse 53 
Posifach 567 

Ch-8304 Wallisellen-Zurich 
Tel: (01) 830-2727 
Telex: 59000 ■ 

National Semiconductor 
Pasilanrailio 6C 
SF-00240 Helsinki 24 
Finland 

Tel: (90) 14 03 44 
Telex: 124854 

National Semiconductor Japan 
Ltd. 

4-403 Ikebukuro, Toshima-ku 
Tokyo 171, Japan 
Tel; (03) 988-2131 
Fax:011-81-3-988-1700 
National Semiconductor 
Hong Kong Ltd. 

Southeast Asia Marketing 
Austin Tower, 4tti Floor 
22-26A Austin Avenue 
Tsimshalsui, Kowloon, H.K. 
■ T elr eOg 9^724304 5 

Cable: NSSEAMKTG 
Telex: 52996 NSSEA HX 


National Semiconductor 
(Australia) PTY, Ltd, 

Bldg. F, 4th Floor, 

MacQuarie Tech Centre 
1 1-17 Khanoum Rd, 

Nonh Ryde, N.S,W.2113 
Sydney, Australia 
Tel: 61-2-887-4455 
Telex: AA27173 

National Semiconductor (PTE), 

Ltd. 

200 Cantonment Road 13-01 

Southpoint 

Singapore 0208 

Tel: 2252226 

Telex: RS 33877 

National Semiconductor (Far East) 
Ltd. 

Taiwan Branch 

P.O. Box 68-332 Taipei 
7th Floor, Nan Shan Life Bldg. 

302 Min Chuan East Road. 

Taipei, Taiwan R.O.C. 

Tel: (86) 02-501-7227 
Telex: 22837 NSTW 
Xable-NSTW..TAlPa 

National Semiconductor (Far East) 
Ltd. 

Korea Office 

Third Floor, Hankyung Bldg. 

4-25 Hannam-Dong 
Yongsan-Ku. Seoul 140, Korea 
Tel: (82) 797-8001/3 
Telex: K24942 NSRK 
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